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URIC  ACID 
IN  THE  CAUSATION  OF  DISEASE, 


OHAPTEE  I. 

Some  researches  on  the  excretion  of  uric  acid  on  which  I 
have  been  engag-ed  for  several  years,  now  seem  likely  to  throw 
new  lig-ht  on  the  part  played  by  this  substance  in  the  causa- 
tion of  disease. 

Some  seven  or  eight  years  ago,  being  a  regular  sufferer 
from  a  severe  form  of  migraine,  and  obtaining  only  inadequate 
relief  from  much  advice  and  many  drugs,  I  began  to  make 
careful  notes  of  the  circumstances  of  my  trouble,  and  to  regard 
especiallj^  all  foods,  drugs,  exercise,  and  other  conditions  which 
had  any  real  or  supposed  connection  Vv^ith  it.  For  a  long  time 
there  was  little  result,  till  on  giving  up  meat,  I  at  once  found 
the  intervals  between  the  attacks  prolonged,  and  persistence 
in  this  change  of  diet  gradually  produced  almost  complete 
immunity — an  immunity  which  continues  to  the  present  time, 
but  only  so  long  as  the  diet  is  adhered  to;  and  I  have  now  been 
for  six  or  seven  years  an  almost  total  abstainer  from  butclier's 
meat,  beer,  wine,  and  cheese;  though  I  have  to  some  extent 
replaced  the  meat  bj^  an  increased  quantit^^  of  milk  and  fish ; 
but  even  now  any  serious  infringement  of  these  diet  rules  is 
pretty  sure  to  be  followed  by  a  headache. 

The  results  I  obtained  by  leaving  off  meat  and  the  relation- 
ship noticed  by  manj'-  observers  between  this  headache  and 
gout,  led  me  to  examine  the  urinary  excreta. 

My  analj^ses  have  extended  now  over  a  period  of  nearly 
four  years,  and  have  for  a  large  part  of  the  time  been  practi- 
cally continuous,  at  least  with  regard  to  my  own  urine,  which 
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was  kept  foi"  periods  of  six  weeks,  two  inoiiths,  and,  more 
recently,  lor  two  periods  of  six  months  each,  without  any  in- 
terval, the  anal^'ses  being-  performed  ever^^  day  and  records 
kept  of  g-eneral  health,  and  presence  or  absence  of  headache, 
with  notes  of  the  exercise,  drugs,  and  food  taken;  and  I  have 
tested  on  myself,  and  occasionall}'^  on  others,  the  actions  as 
reg'ards  the  urinary  excreta  of  all  the  most  important  drugs 
used  in  the  treatment  of  g'out,  rheumatism,  and  headache,  as 
also  the  elFects  of  various  modifications  of  diet,  so  that  in  the 
records  of  these  I  have  now  a  considerable  accumulation  of 
results  bearing  on  the  question. 

The  processes  I  have  used  in  my  experiments  r.re:  for 
urea,  the  hypobromite  test  with  the  apparatus  of  Dupre,  tem- 
perature and  pressure  being  always  noted,  and  variations  of 
volume  due  to  them  as -far  as  possible  allowed  for.  For  uric 
acid,  Prof.  Haycraft's  process,  as  described  in  the  "  British 
Medical  Journal,"  Vol.  2,  1885,  p.  1,100,  and  for  acidity  a  solu- 
tion of  phenol-phthalein  with  a  graduated  solution  of  soda. 

And  having  found  out  in  this  way  the  rejnarkable  fluctua- 
tion in  uric-acid  excretion  corresponding'  to  the  headache,  I 
began  to  speculate  as  to  its  cause,  and  was  then  led  by  observ- 
ing the  strong  acid  reaction  of  ales,  and  their  important  con- 
nection with  gout,  to  try  the  effects  of  acids  on  myself,  and 
from  that  I  went  on  to  try  alkaline  and  numerous  other  drugs. 

And,  first  of  all,  I  began  to  tr}^  the  effect  of  butcher's  meat 
and  cheese  on  myself,  having  previously  abstained  from  them 
for  several  years,  and  I  continued  to  take  them,  in  slowly  in- 
creasing amounts,  for  some  weeks.  At  first,  they  seemed  to 
have  verj^  little  effect;  but  gradually  the  threatenings  of 
headache  got  more  frequent  and  severe,  till  one  or  two  severe 
headaches  gave  me  the  opportunity^  I  wanted  of  testing  their 
exact  relation  to  the  excretion  of  uric  acid. 

My  results  at  first  were  very  equivocal,  and  though  it 
seemed  to  me  that  there  was  some  relation  between  the  head- 
ache and  the  excretion  of  uric  acid,  I  thought  that  the  uric 
acid  was,  if  anything,  slightly-  diminished  on  the  daj'S  on  which 
threatenings  of  headache  occurred.  When,  however,  I  got  a 
decided  headache,  it  occurred  to  me  to  separate  the  urine 
passed  during"  the  headache  from  that  before  and  after,  and  I 
at  once  got  definite  results,  which  were  not  only  exacth'  re- 
peated on  subsequent  occasions,  but  these  latter  results  showed 
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clearly  the  diminished  excretion  before  and  after  the  headache, 
and  so  served  to  explain  the  equivocal  results  previously-  ob- 
tained. 

I  shall  now  g-ive,  in  the  form  of  a  table,  the  result  obtained 
during-  one  of  the  first  headaches  I  was  able  to  observe  care- 
fully: 


Date. 

Urea. 

Uric  Acid. 

Relation. 

December 

28, 

5G1. 

16. 

1 :  35. 

a 

29, 

499. 

12.7 

1:39. 

a 

30, 

415. 

12.4 

1 :  33. 

C( 

31, 

401. 

11.5 

1:34. 

January 

1, 

362. 

10.4 

1 :  34. 

(( 

3, 

368. 

16.1 

1:22. 

(( 

3, 

356. 

10.2 

1:34. 

a 

4, 

418. 

11.2 

1:37. 

(Headache  day.) 


Here  several  points  are  to  be  noted :  ]  st,  the  larg-e  excre- 
tion of  urea  on  December  28th;  2d,  its  g-radual  and  steady  fall 
to  January  1st ;  3d,  the  fact  that  except  on  the  30th  (when  the 
excretion  was  1 :  33,  and  therefore  probably  equalled  the  forma- 
tion), uric  acid  was  below  its  normal  relation  to  urea,  and  was 
being"  kept  back  or  retained  the  whole  time,  the  amount  that 
appears  to  have  been  retained  on  these  days  is  about  4  grs., 
and  the  uric  acid  exceeds  the  urea  on  the  day  of  headache  (Jan- 
uary 2d),  by  nearly  five  g-rains,  so  that  we  can  account  for 
the  g"reater  part  of  this  excess  by  tlie  previous  retention. 

From  some  results  obtained  on  another  occasion  it  comes 
out  that,  during-  a  period  of  headache,  lasting-  eight  hours  and 
fifty  minutes,  5.7  g'rs.  of  uric  acid  were  passed,  this  being-  at  the 
rate  of  0.64  gT.  per  hour  (and  I  think  that  my  averag-e  at  this 
time  was  about  12  g-rs.  per  day,  or  0.5  g-r.  per  hour),  and 
further,  on  the  same  day,  during-  fifteen  hours  and  ten  minutes, 
free  from  headache,  6.9  g-rs.  were  passed,  or  0.46  gr.  per  hour. 
On  the  other  hand,  the  urea  varied  but  little,  being'  for  the  first 
period  about  22  gTS.  per  hour,  and  for  the  second,  about  21  g-rs. 
per  hour.  The  uric-acid  variation  was  little  short  of  \,  while 
the  urea  varied  less  than  ^V*  Ii^  the  table  just  given,  we  find 
precisely  the  same  relation,  only  here  the  headache  lasted  the 
whole  twentj^-four  hours,  and  we  have  the  larg-e  uric-acid  ex- 
cretion of  16.1  grs.,  or  0.67  g-r.  per  hour,  ag-ainst  a  total  excretion 
on  the  previous  da}^,  when  there  was  only  about  one  and  a  half 
hours  of  headache,  of  10.4  grs.,  while  the  urea  only  varied  from 
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3G2  gTs.  on  the  day  before  the  heudache,  to  3G8  grs.  on  the 
day  of  the  headache;  the  uric  acid  was  here  increased  by 
more  than  a  \,  while  the  urea  only  increased  -^'^. 

Then  I  purposely  divided  the  urine  of  the  headache  day 
into  two  parts.  In  the  lirst  part,  G :  45  P.M.  to  8 :  3U  a.m.,  viz., 
thirteen  hours  forty -five  minutes,  9.2  g-rs.  of  uric  acid  were 
l)assed,  or  O.GG  gr.  per  hour;  and  in  the  second  part,  ten  hours 
fifteen  minutes,  G.9  g-r.,  or  0.67  grs.  per  hour,  so  that  on  this 
day,  when  the  headache  lasted  the  whole  24  hours,  the  uric- 
acid  excretion  remained  much  above  normal  the  whole  time. 

It  appears,  then,  that  on  both  these  daj's,  when  there  was 
headache  present,  the  uric-acid  excretion  was  above  0.6  gr.  per 
hour,  but  when  the  headache  was  absent  either  before  or  after 
the  parox3'sm  it  fell  below  the  average,  as  0.46  gr.  on  the  first 
occasion,  and  0.43  grs.  on  the  second. 

There  is  thus  shown  to  be  a  very  definite  relation  between 
the  uric  acid  and  the  headache,  viz.,  that  it  (uric  acid)  is  dimin- 
ished before,  and  increased  during  the  paroxysm,  and  what 
is  more  remarkable,  the  increase  and  diminution  very  nearly 
balance  one  another.  Thus,  when  there  is  an  excess  of  4  g-rs. 
on  the  day  of  the  headache,  it  will  generally  be  found  that  the 
uric  acid  has  fallen  below  the  urea,  to  just  about  4  grs.  in  the 
previous  five  or  six  daj's.  Where  uric  acid  falls  below  the 
urea,  after  the  headache,  this,  I  think,  merely  shows  that  there 
is  again  some  retention  going  on. 

Having  got  thus  far,  it  is  necessary  to  consider  what  may 
be  the  cause  of  these  fluctuations  in  the  excretion  of  uric  acid. 
It  can  hardly  be  due  to  anj^thing  wrong  with  the  kicinej^s,  for 
that  would  probably  affect  both  urea  and  uric  acid;  besides  the 
cause  here  is  very  transient  in  its  effects,  and  therefore  prob- 
abl3'  not  organic.  Moreover,  we  have  proof  that  urates  ma^^ 
accumulate  while  the  kidneys  are  quite  normal,  for  Ebstein  has 
called  attention  to  the  fact  that  extensive  arthritis  uratica 
may  be  found  in  the  post-mortem  room,  along  with  normal 
kidneys;  and  on  the  whole  it  appears  to  me  that  the  best  ex- 
planation that  has  yet  been  given  and  the  one  which  seems 
to  best  fulfil  the  above  requirements,  is  that  of  diminished 
alkalescence  of  the  blood,  which  is  no  new  theory,  but  in  one 
form  or  another  has  existed  for  a  long"  time.  Thus  Sir  W. 
Roberts  says,  in  the  last  edition  of  his  work  on  "  Urinary  and 
Renal  Diseases,"  Ed.  4,  p.  73 :  "  It  may  be  regarded  as  prob- 
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able  that  the  defective  power  of  the  kidneys  to  ehminate  uric 
acid  in  g-oiit,  arises  from  a  diminished  alkalescence  of  the  blood." 
Or,  as  I  should  say,  the  uric  acid  is  not  in  solution  in  the  blood, 
and  is  never  broug'ht  to  the  kidneys  to  be  excreted. 

In  this  connection  the  researches  of  Dr.  A.  Auerbach 
(Virchow's  "  Archiv,"  98,  p.  512,  "  Ueber  die  Saurewirkung-  der 
Fleischnahrung'")  seem  to  me  of  some  interest,  as  he  shows 
that  veg-etable  and  animal  feeders  differ  considerably  in  their 
power  of  preserving  the  alkalinity  of  their  blood  ag-ainst  acids 
formed  in  their  bodies,  or  introduced  from  without,  and  that 
even  where,  as  in  animal  feeders  and  man,  this  power  is 
greatest,  it  may  be  g-radually  diminished,  and  finally  overcome, 
by  continued  excess  of  acids.  Now,  beer  and  ale  are  strong-ly 
acid  in  reaction,  and  I  found  in  a  pint  bottle  of  ordinary  table 
beer,  estimated  by  the  same  method  as  the  acidity  of  the  urine, 
the  equivalent  of  about  14  g-rs.  of  oxalic  acid.  A  pint  of  four- 
penny  ale,  estimated  in  the  same  way,  yielded  the  equivalent 
of  18  g-rs.  of  oxalic  acid,  and  a  pint  of  ordinary  London  stout 
25  g-rs.,  so  that  it  appears  that  the  cheaper  beers  are  more 
strong-ly  acid  than  those  of  better  quality.  Mr.  Winter  Blyth 
("Foods,  Composition  and  Analysis"),  says,  that  the  chief  acid 
in  beer  is  acetic:  so  that  people  who  indulge  larg-ely  in  these 
liquors  may  diminish  the  alkalinity  of  their  blood,  and  produce 
retention  of  uric  acid  and  g"out. 

To  return  ag-ain  to  the  theory  of  diminished  alkalinity  of 
the  blood,  I  will  quote  wdiat  Sir  W.  Roberts  (previous  reference, 
p.  56)  says,  with  regard  to  the  causation  of  "the  alkaline  tide"  : 
"  If,  as  is  believed,  the  normal  alkalescence  of  the  blood  is  due 
to  the  preponderance  of  alkaline  bases  in  all  our  ordinary 
articles  of  food,  a  meal  is  pr^o  tanto  a  dose  of  alkali,  and  must 
necessarily^  for  a  time  add  to  the  alkalescence  of  the  blood." 

And  if  an  ordinary  meal  is  a  dose  of  alkali,  a  veg-etarian  meal, 
in  which  alkaline  bases  are  so  largely  represented,  must  neces- 
sarily be  a  large  dose  of  alkali;  while,  on  the  other  hand,  a 
meal  in  which  butcher's  meat,  with  its  large  containder  of 
acid  salts,  and  beer,  with  its  high  acidity,  form  a  large  part, 
will  not  be  a  dose  of  alkali  at  all,  but  rather  one  of  acid,  and 
the  way  in  which  this  acid  will  prevent  the  excretion  of  uric 
acid,  and  cause  it  to  be  stored  up  in  the  body,  is  not  difficult 
to  understand. 

Havuig  thus  found  the  relationship  of  migraine  to  the  ex- 
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crotion  of  uric  acid,  and  thinking-  over  the  connection  of  four- 
penny  ale  to  g"out,  it  occurred  to  nie,  as  above  mentioned,  to 
test  the  acidity  of  various  ales  and  beers,  and  from  that  it  was 
but  a  small  step  to  tiy  the  ett'ects,  first  of  acids,  and  then  of 
alkalies,  on  the  excretion  of  uric  acid  itself. 

And  I  was  surprised  to  find  that  both  in  myself  and  other 
persons  it  was  possible,  within  certain  limits,  to  increase  or 
diminish  the  excretion  of  uric  acid  at  pleasure,  acids  having-  as 
their  effect  a  decrease,  and  alkalies  an  increase  of  the  excretion. 

The  following-  is  an  experiment  which  any  one  who  has  the 
apparatus  for  estimating-  urea  and  uric  acid  at  hand  may  easily 
repeat. 

Take  the  urine  of  24  hours  and  estimate  the  urea  and  uric 
acid,  and  note  the  relation  of  the  uric  acid  to  the  urea.  It 
varies  in  different  people  somewhat,  but  may  be  something- 
between  1:  30  {i.e.,  1  gr.  uric  acid  to  30  of  urea)  or  1:40;  say 
for  the  sake  of  a  definite  number  1:35.  Next  daj^  let  him  take 
several  doses  of  acid,  as  tti,  xxv.  of  dilute  nitro-hydrochloric,  as 
lemonade,  three  or  four  times  in  the  day,  by  preference  witli  his 
meals;  and  estimate  uric  acid  and  urea  as  before;  he  will  find 
a  relation  of  uric  acid  to  urea  of,  say  1 :  41,  i.e.,  the  uric  acid  is 
relatively  diminished,  and  probably  also  absolutel}',  but  inas- 
much as  some  alteration  in  food  or  exercise  may  have  altered 
both  urea  and  uric  acid,  it  is  safer  to  watch  the  relative  excre- 
tion. 

Then  let  him  repeat  the  experiment  on  two  other  days, 
after  an  interval,  using-  alkali  (as  40  g-re.  of  citrate  of  potash 
three  times  a  day)  instead  of  an  acid,  and  he  will  g-et  the  re- 
verse effect,  and  a  relation  say  of  1 :  28  as  compared  with  1 :  35 
before  the  alkali.  These  effects  are  invariable,  so  far  as  my 
experiments  on  mj^self  and  others  g-o. 

The  results  of  experiments  on  thfese  lines  on  myself  and 
others  have  been  constant,  acids  alwaj^s  causing-  a  fall  of  uric 
acid,  and  alkalies  a  rise,  and  I  shall  now  pass  on  to  the  theoreti- 
cal explanation  or  working-  hypothesis  of  these  results  and  ex- 
plain by  it  as  far  as  I  can  all  the  phenomena  observed. 

The  theory  which  I  am  now  g-oing-  to  speak  of,  is  an  adap- 
tation of  theories  in  the  j)ublished  writing's  of  Sir  A.  Garrod 
and  Professor  Latham  to  my  present  purpose,  and  I  think  it 
will  be  seen  that  it  gives  us  a  fairly  good  working  hypothesis 
of  the  action  as  observed  by  me  of  acids  and  alkalies. 
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I  do  not  intend  to  enter  into  what  may  be  said  for  and 
ag-ainst  the  theories  of  Sir  A.  Garrod  and  Professor  Latham; 
I  only  say,  if  they  are  true,  they  afford  me  a  good  working- 
hypothesis.  I  will  remark,  however,  with  i-egard  to  the  for- 
mation of  urate  of  ammonium  in  the  kidney,  that  the  balance 
of  evidence  at  the  present  time  seems  to  be  in  favor  of  at  least 
some  formation  of  this  substance  taking-  place  there. 

We  have,  according-  to  this  theory,  the  following*:  1st,  the 
antecedent  elements  of  uric  acid  formed  in  the  liver,  coming- 
in  the  g-eneral  circulation  to  the  kidney.  2d,  formation  of 
urate  of  ammonium  in  the  kidney.  3d,  its  partial  exci-etion 
by  the  ureter.  4th,  its  overflow  by  the  renal  vein  to  some 
shg-ht  extent,  and  so  its  arrival  in  the  g-eneral  circulation  in 
small  amount.  5th,  its  passag-e  in  the  g-eneral  circulation  to 
all  the  organs,  and  among  others  to  the  liver  and  spleen. 
6tli,  its  retention  in  the  liver  and  spleen,  because  their  tissues 
are  less  alkaline  than  those  of  many  other  org-ans,  or  the  blood 
and  tissue  fluids  in  g-eneral.  On  this  point  Sir  A.  Garrod 
says  (1  Lumleian  Lectures,  "Brit.  Med.  Journ.,"  1,  83,  p. 
459) :  "  May  it  not  be  the  case  that  when  uric  acid  exists  in 
the  blood  it  is  attracted  differently  b}'  diff'erent  organs,  and 
thus  the  spleen  and  liver  more  frequently-  contain  appreciable 
quantities  than  other  tissues  ?  Or  ag"ain,  may  it  not  be  that 
in  some  organs,  as  the  spleen,  the  substance  of  whicli,  if  not 
acid  during  life,  rapidly  becouies  so  after  death,  while  the  blood 
remains  strongly  alkaline,  the  uric  acid  becomes  less  soluble 
and  more  easily  retained  ?  " 

We  have  only  now  to  suppose,  what  I  expect  no  one  will 
dispute,  that  a  dose  of  acid  will  diminish  the  alkalescence  of 
the  blood  and  tissue  fluids  and  also  that  of  the  liver  and 
spleen,  and  that  a  dose  of  alkali  will  produce  the  reverse  ef- 
fect, to  see  why  and  how  tliey  may  alter  the  excretion  of  uric 
acid  in  the  way  I  have  shown  that  they  do.  And  I  suppose, 
therefore,  that  a  dose  of  acid  will  increase  the  acidit^^  of  the 
liver  and  spleen,  and  cause  increased  retention  of  uric  acid  in 
them,  while  a  dose  of  alkali  will  diminish  their  acidity  and 
sweep  out  the  uric  acid  accumulated  there.  And  this  corre- 
sponds exactly  wath  the  effects  of  acids  and  alkalies  on  the 
urine,  and,  as  I  have  pointed  out  in  my  paper  on  headache 
above  referred  to,  explains  an  important  point  which  would 
otherwise  remain  obscure,  viz.,  why  one  day  we  have  a  severe 
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headache  with  an  excretion  of  16  g-rs.  of  uric  acid,  and  on 
another  day  Uttle  or  no  headache  with  an  excretion  of  ahnost 
the  same  amount. 

The  explanation  of  this  is  now  easy :  on  the  day  of  head- 
ache the  uric  acid  comes  (apart  from  the  urea)  from  tlie  store 
in  the  liver  and  spleen,  it  is  for  a  time  in  excess  in  the  blood, 
and  causes  a  headache;  on  the  day  of  no  headache  the  uric 
acid  is  formed  along  with  much  urea  in  the  kidneys  (see  pre- 
vious table,  December  28th),  and  passes  at  once  down  the  ure- 
ter with  it,  it  is  never  in  excess  in  the  blood,  and  there  is  no 
headache.  We  have  thus  clearly  two  sources  of  uric  acid,  on 
these  two  days  (see  previous  table,  December  28th  and  Janu- 
ary 2d),  and  the  relation  of  the  uric  acid  to  the  urea  gives  us 
the  ke3^  to  the  situation,  and  tells  us  from  which  source  it 
comes.  On  the  2d  of  January  it  is  swept  out  of  the  liver  and 
spleen  and  is  in  excess  in  the  blood,  on  the  28th  of  December 
it  passes  out  direct  from  the  kidne}'.  The  overflow  of  uric 
acid  from  the  kidney  by  the  renal  vein  is  small  in  amount,  and 
is  not  sufficient  to  cause  symptoms;  but  wiien  this  small  over- 
flow has  gone  on  for  several  days  accumulating  in  the  liver 
and  spleen,  and  is  then  suddenly  swept  out  into  the  blood  b}^ 
alkali,  there  is  a  very  considerable  amount  of  uric  acid  in  the 
blood,  and  we  get  headache  and  other  symptoms  of  its  presence. 
Again,  why  does  the  rise  of  uric  acid  excretion  under  alkali  not 
continue  as  long-  as  the  drug  is  kept  up  ?  Because  there  is 
merely  increased  excretion,  not  increased  formation,  of  uric 
acid,  and  the  amount  falls  to  normal  or  near  it  as  soon  as 
the  store  in  the  liver  and  spleen  is  exhausted,  and  the  same 
with  the  plus  excretion  under  salicylates;  and  conversely  with 
acids  after  the  liver  and  spleen  have  retained  a  certain  amount 
the  retention  ceases,  at  least  for  the  time. 

There  is  another  effect  of  giving  acids  of  which  I  must  say 
a  few  words ;  it  may  have  been  noticed  from  the  figures  that 
with  the  fall  of  uric  acid  produced  by  g-iving-  acid  there  is  a 
rise  of  urea,  and  this  is  also,  I  think,  a  constant  result;  of 
course  a  large  rise  may  be  due  to  other  causes,  as  much  exer- 
cise or  meat  food,  etc.,  but  allowing  for  these  variations  there 
still  remains  the  fact  that  a  fall  of  uric  acid,  brought  about 
by  acid  taken  for  the  purpose,  is  accompanied  by  a  slight  rise 
of  urea  ("Journ.  of  Physiol.,"  Vol.  8,  Nos.  3  and  4,  p.  215). 
Thus,  to  take  one  instance  out  of  many,  the  urine  was  taken  for 
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two  hours  before  ami  two  hours  after  a  dose  of  acid;  in  that 
before  the  acid  the  hourly  excretion  of  urea  was  20.5  grs.,  and 
the  uric  acid  0.57  g-r.;  after  the  acid  the  urea  was  23.5  grs. 
per  hour,  and  the  uric  acid  0.4  gv.  per  hour.  Here  tliere  is  a 
larg-e  fluctuation  in  the  excretion  of  uric  acid  after  the  acid, 
and  the  reason  is  that  the  acid  was  taken  to  cure  a  headache, 
which  was  going-  on  with  the  large  excretion  of  0.57  gr.  per 
hour;  there  was  a  larg-e  amount  of  uric  acid  in  the  blood,  and 
the  acid  was  able  at  once  to  shut  up  a  considerable  amount  of 
this  in  the  liver  and  spleen,  and  so  reduce  the  uric  acid  in  the 
next  two  hours  to  0.4  gr.,but  when  an  acid  is  given  under  nor- 
mal conditions  it  can  only  act  on  the  small  overflow  of  uric 
acid  by  the  renal  vein,  and  its  effect  on  the  excretion  is  slighter 
and  takes  a  longer  time  to  show  any  results.  What  I  believe 
may  be  the  explanation  of  this  increase  of  urea  is  as  follows: 
It  is  well  known  that  uric  acid  taken  by  the  mouth  does  not 
appear  as  uric  acid  in  the  urine  (Garrod,  Lumleian  Lectures, 
"  Brit.  Med.  Journ.,"  1,  18S3,  p.  549),  but  gives  as  its  result  a 
corresponding-  increase  of  the  urea,  and  I  think  that  precisel}- 
the  same  thing  happens  in  the  case  under  discussion.  Tlie 
dose  of  acid  causes,  we  are  supposing,  a  concentration  of  the 
circulating  uric  acid  in  the  liver  and  spleen,  and  I  think  that 
a  part  of  that  which  comes  to  the  liver  is  converted  into  urea 
and  so  increases  the  excretion  of  that  substance;  and  this  is 
to  some  extent  supported  by  the  action  of  acids  on  this  head- 
ache, as  I  have  shown  that  a  headache  coincides  with  a  large 
excretion  of  uric  acid,  and  I  am  now  able  to  prove  that  a 
dose  of  acid  not  onh^  diminishes  the  uric-acid  excretion,  but 
cures  the  headaclie;  and  the  headache  is  not  merely  put  otT 
and  the  uric  acid  retained  for  another  occasion;  but  with  the 
exception  of  a  slight  threatening-  during  the  "  alkaline  tide  "  of 
the  next  day  (showing  a  considerable  excretion  of  uric  acid 
g-oing  on)  the  headache  may  go  quite  away,  and  not  return 
for  a  long-  time,  and  this  could  be  easily  understood  if  we  sup- 
pose that  part  of  the  uric  acid  retained  by  the  dose  of  acid  is 
at  once  converted  into  urea  and  so  got  rid  of. 

I  will  only  note  herein  passing- that  in  many  sufferers  from 
this  form  of  headache  the  attack  begins  during-  the  strongest 
"alkaline  tide,"  i.e.,  that  due  to  the  digestion  of  breakfast. 

It  has  been  noted  that  the  excretion  of  uric  acid  is  much 
affected  bv  the  digestion  of  food,  and  is  three  times  as  much 
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duriiiii'  the  "alkaline  tide  "  as  at  other  periods  (see  Sir  W. 
Roberts,  "Urinary  and  Renal  Diseases,"  Ed.  4,  p.  71),  but 
if  the  facts  I  have  broug-ht  forward,  and  the  explanation  I 
have  g-iven,  are  true,  a  larg'e  part  of  this  increased  excretion 
must  be  regarded  as  a  washing-  out  of  the  uric  acid  accumulated 
in  WMkt  liver  and  spleen  in  the  (if  I  may  so  call  it)  acid  tide 
jieriod  of  sleep,  and  not  as  entirely  due  to  increased  formation 
of  uric  acid  during-  dig-estion. 

With  reg-ard  to  the  question  of  increased  formation  of  uric 
acid,  the  results  given  deal  entirely  with  excretion,  a  surplus 
on  one  day  being-  the  consequence  of  previous  retention,  and 
taken  over  a  long-  period  of  time  results  always  come  out  with 
a  relation  of  about  1 :  33,  but  I  shall  return  to  this  point  ag-ain, 
later. 

Having-  thus  found  that  acids  always  diminished  the  excre- 
tion of  uric  acid  and  caused  it  to  be  retained,  and  accumulate 
in  the  liver  and  spleen,  and  also  that  alkalies  always  increase 
its  excretion  by  washing-  it  out  from  these  org-ans,  it  became  at 
once  easy  to  explain  why  m^'  headaches  had  been  less  frequent 
and  severe  when  I  left  off  meat,  beer,  and  cheese,  and  this  was 
further  elucidated  by  some  experiments  with  meat  taken  for 
the  purpose,  which  showed  that  while  it  increased  the  forma- 
tion of  both  urea  and  uric  acid,  in  their  natural  proportions, 
its  phosphates  and  sulphates  increased  acidity-,  and  so  caused 
retention  and  accumulation  of  uric  acid  in  the  liver  and  spleen, 
and  when  on  some  future  occasion,  from  an  accidental  diminu- 
tion of  aciditj^  or  excess  of  alkali  in  the  food,  this  store  was 
swept  out  into  the  blood,  a  headache  was  the  result.  The  acids 
in  beer  and  wine,  and  I  suppose  the  salts  in  cheese,  act  in  the 
same  waj'. 

•And  I  soon  found  that  by  causing-  retention  of  uric  acid, 
for  a  few  days,  by  taking-  an  acid,  and  then  rushing-  it  all  out 
into  the  blood  with  an  alkali,  I  could  produce  the  headache  at 
will. 

Also,  that  when  uric  acid  was  in  excess  in  the  blood  and 
causing-  a  headache,  I  could  drive  it  out  of  the  blood  back  into 
the  liver  and  spleen,  and  stop  the  headache,  by  taking-  an  acid ; 
and  I  have  repeated  this  experiment  many  times,  both  on 
nwself  and  others,  and  have  also  numerous  records  of  cases 
treated  by  myself  or  others,  where  diet  and  acids  have  acted 
in  precisely  the  same  way  as  in  my  case,  so  that  I  have  come 
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to  reg-ai'd  this  uric-acid  heudaclic  as  a  i:,-ood  startiiii,'-  point 
from  which  we  may  reason  to  other  diseases  connected  with 
uric  acid. 

The  first  thing-  that  directed  my  attention  to  acids  was,  as 
I  have  said,  the  relation  of  foui-penn^'  ale  to  g'out,  as  seen 
among-  out-patients,  and  I  have  previously  given  notes  of  the 
amount  of  acid  in  several  kinds  of  ale  and  stout,  and  further 
any  one  may  convince  himself  of  the  presence  of  considerable 
amounts  of  acid  in  all  wines  and  similar  beverag-es,  so  that 
there  can  be  no  sort  of  doubt  that  these  beverag-es  will  cause 
retention  of  uric  acid  in  those  who  take  them,  and  this  will  be 
great  in  proportion  to  the  amount  of  acid  in  the  beverage, 
and  the  quantity  consumed. 

Sir  A.  Garrod  ("Brit.  Med.  Journ.,"  A^ol.  I.,  1883,  p.  053, 
Lumleian  Lectures)  has  discussed  the  g-out-producing-  power  of 
wines  and  beers,  and  puts  it  down  entirely  to  the  unfermented 
matter  they  contain.  In  speaking-  of  the  question,  he  says  in- 
cidentally, the  light  wines,  which  contain  a  considerable  quan- 
tity of  acid  veg-etable  salts,  do  least  harm ;  while  the  lieav}- 
wines,  as  those  of  Spain,  do  most  harm,  and  are  almost  de- 
void of  vegetable  salts. 

Ag-ain,  speaking-  of  acidity,  he  says  that  fresh  fruits  di- 
minish acidit}^,  throug-h  conversion  of  their  veg-etable  salts  into 
carbonates,  and  this,  I  think,  g-ives  us  the  key  to  the  whole 
matter. 

From  my  point  of  view,  wines,  ales,  and  porter  may  all  be 
reg-arded  as  solutions  containing  a  very- small  amount  of  al- 
buminoids, a  certain  amount  of  alkali  or  alkaline  salts,  and  a 
certain  amount  of  acid  either  free  or  combined;  and  it  is  ob- 
vious that  if  the  alkalies,  or  the  veg-etable  salts  which  can  be 
converted  into  alkaline  carbonates,  predominate,  the  bever- 
ag-es will  act  as  doses  of  alkali,  while  if  the  acids  and  acid  salts 
incapable  of  conversion  predominate,  they  will  act  as  doses  of 
acid,  and  this  consideration  explains  the  difference  Sir  A.  Gar- 
rod  has  noticed  between  the  light  and  heavy  wines,  and  also 
why  wines  that  act  as  diuretics  (probably  from  their  contain- 
ing- an  extra  quantity  of  potash  or  its  salts)  are  less  harmful 
than  others,  also  why  old  and  expensive  wines  are  less  harm- 
ful than  new  and  cheap  Avines,  for  one  of  the  effects  of  keeping- 
wine  is  a  loss  of  acidity  by  etherification.  Further,  I  think 
that  these  facts  give  us  a  much  better  explanation  of  the  ob- 
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served  action  of  wines  and  beers,  in  tlie  production  of  g'out, 
than  tiieir  somewhat  hypothetical  unfermented  matters  can 
possibl}^  afford. 

I  had  worked  at  diet  for  a  long-  time  before  I  began  to  stud}^ 
drugs;  but  tlie  efTects  of  all  the  varieties  of  diet  on  uric-acid 
excretion  may  be  summed  up  by  saying,  that  all  foods  that 
increase  acidit^^  diminish  uric-acid  excretion,  and  all  foods  that 
diminish  acidity  increase  excretion.  I  have  not  been  able  to 
satisfj^  myself  that  anj'  food  increases  the  formation  of  uric 
acid  above  its  normal  relation  to  urea  (1:  33). 

Foods  may  increase  acidity  directly,  by  the  acids  or  acid 
salts  they  contain,  or  indirectly"  by  causing  dyspepsia,  and  acid 
fermentation  processes  in  the  stomach  or  intestines  (Bou- 
chard). They  may  diminish  acidity  by  the  alkali  they  contain, 
or  again  through  dyspepsia ;  especialh'  if  this  is  accompanied 
by  nausea  and  vomiting,  as  these  produce  a  lessened  absorp- 
tion of  nourishment  and  entail  fall  in  urea  and  acidity. 

While  speaking  of  this  subject,  I  must  not  forget  to  men- 
tion a  very  interesting  table  of  Lehmann's  results  which  is 
given  by  Sir  A.  Garrod  in  his  Lumleian  Lectures,  showing  uric 
acid  and  urea  excretion  under  different  diets  thus: 


Urea. 

U 

ric  Acid 

On  mixed  diet. 

. 

32.4 

1.1 

On  animal  diet. 

. 

53.1 

1.4 

On  vegetable  diet, 

. 

23.4 

1.0 

On  non-nit rog-enous 

diet. 

15.4 

0.7 

Sir  A.  Garrod  concludes  from  this  that  the  amount  of  uric 
acid  excreted  is  not  nearh^  so  much  affected  bj^  the  nature  of 
the  food  as  the  urea  is,  and  that  therefore  there  is  no  reason 
why  a  moderate  amount  of  meat  should  not  be  g-iven.  But  I 
have  showm  above  that  meat  increases  formation  of  both  urea 
and  uric  acid,  and  that,  as  its  salts  increase  aciditj^  it  further 
causes  retention  of  uric  acid.  So  that  I  believe  that  there  is 
ver}^  considerable  harm  in  giving  meat  in  these  diseases.  I  be- 
lieve I  am  able  to  prove  this  in  the  case  of  headache,  and  I  feel 
pretty  confident  of  being-  able  to  prove  the  same  for  other 
members  of  the  group. 

What,  then,  is  the  explanation  of  this  table?  Simply,  I 
think,  that  Sir  A.  Garrod  has  never  noticed,  as  I  have  done, 
the  relation  of  uric  acid   to  urea   in  the  excretions  produced 
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under  each  kind  of  diet,  or  he  would  have  seen  tliat  it  proved 
ahnost  the  reverse  of  his  conclusions.  I  think  if  I  put  down 
the  table  again,  and  alongside  of  it,  my  figures  expressing 
the  relation  of  uric  acid  to  urea,  this  will  be  seen  to  be  tlie 
case 

Urea.       U.  Acid.     Relation. 
On  mixed  diet,     .        .         32.4  1.1  1:29 

On  animal  diet,   .         .         53.1  1.4  1:38 

On  vegetable  diet,       .        22.4  1.0  1 :  22 

On  non-nitrogenous  diet,    15.4  0.7  1 :  22 

It  may  now  be  seen  that  what  really  happened  was  that, 
under  the  mixed  diet,  uric  acid  was  slightly  in  excess  of  its  nor- 
mal relation  to  urea  (taking  that  as  1 :  33);  that  on  the  animal 
diet  it  was  decidedly  diminished,  i.e.,  the  rise  of  acidity  on  ani- 
mal diet  diminished  the  excretion  (formation  going  on  stead- 
ily at  1:33);  on  the  vegetable  diet  excretion  was  greatly  in- 
creased, i.e.,  uric  acid  previously  formed  and  retained  was 
swept  out  by  the  excess  of  alkali  in  the  diet.  I  will  further 
point  out  that,  if  the  animal  diet  had  been  continued,  the  per- 
son experimented  upon  would  soon  have  had  a  very  consider- 
able store  of  uric  acid  in  his  liver,  spleen,  or  other  organs, 
either  doing*  them  harm,  or  ready  to  be  swept  out  in  the  "  al- 
kaline tide"  into  the  blood, and  when  thereto  cause  headache, 
hj-pochondriasis,  epileps}-,  or  any  other  disease  of  this  group 
to  which  he  happened  to  be  liable.  So  that  I  am  quite  unable 
to  believe  that  in  this  class  of  diseases,  meat,  especially  strong 
butcher's  meat,  with  its  large  amount  of  salts,  which  act  as 
acids,  can  be  taken  with  impunit}-.  I  may  add,  that  the  re- 
sults in  the  above  table  correspond  in  everj-  particular  with 
ni}^  own,  obtained  with  similar  changes  of  diet,  and  the  rela- 
tions of  uric  acid  to  urea  are  just  such  as  I  meet  with  in  my 
e very-day  work. 

I  will  now  give,  as  shortly  as  possible,  some  of  the  results 
I  have  obtained  by  investigating  the  excretion  of  uric  acid  and 
urea,  over  long  periods  of  time. 

In  202  days,  mostly  in  the  winter,  the  relation  was  1 :  33  ui-ic 
acid  and  urea. 

In  40  days,  mostly  in  the  spring,  the  relation  was  1 :  30  uric 
acid  and  urea. 

In  150  days,  mostly  in  the  summer,  the  relation  was  1 :  29 
uric  acid  and  urea. 
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So  that  it  appears  that  the  excretion  of  uric  acid  is  rela- 
tivel}'  greater  during  tlie  warm  montlis  of  tlie  year,  and  I  sliall 
have  something  more  to  say  of  tliis  fact  wlien  I  come  to  speak 
of  mental  depression. 

In  31  days,  when  fish,  eg*gs,  and  occasional  meat  were  being" 
taken,  tlie  relation  was  1 :  30.8. 

In  213  days,  when  milk,  fruit,  and  vegetables  formed  the 
chief  articles  of  diet,  the  relation  was  1 :  29.7. 

Again  in  591  days,  including-  the  above-mentioned  days, 
there  were  G,126  grs.  of  uric  acid,  and  18G,032  grs.  of  urea,  giv- 
ing a  relation  of  1 :  30.3. 

These  figures  refer  to  periods  in  which  very  various  experi- 
ments, both  in  diet  and  drug's,  were  being  made,  and  I  have 
no  doubt  that  tliese  have  influenced  the  result  to  some  extent; 
probably"  making  the  excretion  of  uric  acid  somewhat  greater 
than  it  would  have  been  under  perfectly  natural  conditions; 
further,  tlie  above  results  given  for  winter,  spring,  and  sum- 
mer, must  be  taken  with  some  allowance  for  these  sources  of 
error,  still  I  think  that  there  is  no  reason  to  doubt  that  tlio 
excretion  of  uric  acid  is  really  greater  during  the  warm  months 
of  the  year,  owing  to  an  increased  alkalinit}^  of  the  blood  and 
tissue  fluids  due  to  increased  elimination  of  acids  in  the  per- 
spiration ;  and  the  increase  of  alkali  in  these  same  fluids,  due 
to  vegetarian  diet,  has  naturally  the  same  effect. 

In  none  of  the  above  results  do  I  see  any  reason  to  suppose 
that  uric  acid  is  ever  formed  in  greater  proportion  to  urea 
than  1:33,  but  where  over  a  long  period,  as  that  above  men- 
tioned, the  relation  comes  out  as  1 :  30, 1  think  that  this  increase 
of  uric  acid  is  due  to  its  being  washed  out  gradually,  and  a 
little  at  a  time,  from  stores  and  accumulations  in  more  or  less 
remote  parts  of  the  body  (as,  for  instance,  in  joints  and  fibrous 
tissues,  which  have  but  little  vascularity). 

It  thus  appears  that  during  the  colder  months  of  the  year 
there  is  some  retention  of  uric  acid,  and  in  the  warmer  months 
some  plus  excretion,  the  one  variation  balancing  the  other; 
this  variation  has,  as  I  shall  point  out  later,  some  important 
influence  on  the  mental  state  and  condition  of  the  two  periods 
of  the  year. 

At  this  point  I  should  like  to  show,  in  the  form  of  a  curve, 
the  excretion  of  acid  in  the  urine  each  hour  throughout  the 
da}^  estimated  as  oxalic  acid.     See  Fig  1. 
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In  this  flg-ure  there  is  clearly  seen  the  low  acidity  of  the 
morning-  slowly  rising-  up  to  12  noon,  this  is  the  so-called 
"alkaline  tide  "  of  Roberts,  in  which  it  is  well  known  that  the 
excretion  of  uric  acid  is  greatl}^  above  that  of  an\'  similar 
period  in  the  twenty-four  hours. 

From  12  noon  to  3  p.m.  there  is  a  further  rise,  and  from 
3  P.M.  to  5:30  or  G  p.m.,  a  marked  and  decided  fall;  this  is  also 
a  very  constant  feature, 
and  I  have  often  spoken 
of  it  as  the  second  or  af- 
ternoon "  alkaline  tide." 

I  may  note  in  passing 
that  those  who  suffer 
from  uric-acid  headache, 
often  have  their  worst 
suffering  during  one  of 
these  "  alkaline  tides." 

From  5:30  or  6  p.m. 
there  is  a  rise  till  7  or  8 
P.M.,  and  after  that  often 
a  slight  fall,  till  about 
10  P.M.,  when  the  acidity 
is  generally  maintained 
at  about  the  same  height 
through  the  night.  The 
curve  given  shows  too 
decided  a  fall  at  9  and 
10  P.M.  owing  to  exposure 
to  great  heat  in  a  close 
room. 

The  hig-h  acidity  of 
the  night,  which  I  have 
previously  spoken  of  un- 
der the  name  of  acid  tide,  is  a  very  constant  feature,  and 
just  as  headache,  with  a  plus  excretion  of  uric  acid,  is  most 
common  during-  the  alkaline-tide  periods  of  the  day,  so  g-out 
with  a  minus  excretion  of  uric  acitl  is  most  commonly  met 
with  in  the  acid-tide  period  of  the  night.  Of  course,  where, 
as  in  one  of  the  accounts  previously  given,  a  uric-acid  head- 
ache lasts  through  the  whole  twenty-four  hours,  the  high 
rises  of  acidity  at  3  p.m.,  7  p.m.,  and  during  the  niiilit  do  not 
V-  21 


Fig.  1. 
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occur,  because  thei'e  is  some  g-astric  disturbance  and  dyspep- 
sia which  interfere  with  the  absorption  of  nourishment,  caus- 
ing' a  fall  in  urea  and  acidity,  which  is  low  througiiout  the 
twenty-four  hours. 

This  figure  represents  what  I  take  to  be  somewhere  near 
the  normal  daily  curve  of  acidity;  it  was,  however,  obtained  on 
a  lowly  nitrogenous  diet,  so  tliat  the  absolute  acidity  is  prob- 
ably less  at  every  point  than  it  would  have  been  in  an  individ- 
ual on  ordinary  diet,  but  I  believe  that  the  fluctuations  are 
probably  the  same  both  in  time  and  direction  on  other  diets. 

Taking-  such  a  curve  as  a  base  of  operation,  it  is  possible  to 
alter  it  to  any  extent,  and  in  almost  any  direction,  by  drugs, 
foods,  and  drinks  previously  spoken  of,  and  also  by  exercise, 
which,  when  it  increases  the  perspiration,  at  once  diminishes 
acidity  in  a  decided  manner.  Similarl}^  a  hot  room  or  expos- 
ure to  heat  of  any  kind  will  diminish  the  acidity  of  the  urine. 
Conversely,  exposure  to  cold  and  damp,  by  diminishing  the  ex- 
cretion of  acids  in  perspiration,  raises  the  acidity  of  the  urine 
(as  noticed  l\y  Sir  A.  Garrod,  "  Gout  and  Rheumatic  Gout,"  p. 
258).  We  have  here,  I  think,  an  explanation  of  the  effects  of 
profuse  acid  perspirations  in  rheumatic  fever  in  eliminating 
acids  from  the  body;  we  have  also  an  explanation  of  the  effect 
of  exposure  to  damp  and  cold  wind  in  producing  rheumatism 
and  gout  by  raising-  acidity. 

So  far  as  I  know,  the  alkalinit.y  of  the  blood  generally  cor- 
responds to  and  fluctuates  with  the  acidity  of  the  urine;  high 
urinary  acidity  accompanying  low  alkalinity  of  the  blood,  and 
vice  versa;  and  the  observations  that  I  have  been  able  to 
make  with  Prof.  Haycraft's  test-papers  (prepared  by  F.  Sut- 
ton &  Co.,  chemists,  Norwich)  for  estimating  the  alkalinity 
of  the  blood,  as  well  as  the  results  which  he  has  himself  ob- 
tained with  them,  seem  to  be  in  favor  of  this  conclusion. 

Having  thus  become  familiar  with  the  action  of  ordinary 
acids  we  will  now  consider  that  of  an  acid  which  has  an  effect 
on  the  excretion  of  uric  acid  quite  peculiar  to  itself;  viz.,  sali- 
C3'lic  acid. 

Shortly  stated,  the  action  of  this  acid,  or  a  salicylate,  is  to 
dissociate  the  excretion  of  uric  acid  from  its  general  relation 
to  acidity,  so  that  an  increase  of  acidit}^,  while  there  is  plenty 
of  salicylate  in  the  blood,  is  not  accompanied  by  any  diminu- 
tion of  uric-acid  excretion.     The  great  importance  of  this  fact 
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may  be  roug-hl}-  estimated  by  considering-  the  role  played  by 
acids  in  dyspepsia,  in  g-out,  and  in  rheumatism;  and  if,  as  I 
hope  to  be  able  to  show,  salicylates  prevent  these  acids  caus- 
ing- retention  of  uric  acid,  a  larg-e  part  of  their  action  in  these 
diseases  will  admit  of  easy  explanation. 

Thus  of  g-out.  Sir  A.  Garrod  says  ("  Gout  and  Rheumatic 
Gout,"  Ed.  3,  p.  245) :  "  When  a  few  glasses  of  wine,  ale,  or 
porter  quickly  and  invariably  produce,  in  any  individual,  an 
inflammatory  affection  of  a  joint,  such  inflammation  is  of  a 
trul^^  g'outy  character."  The  way  in  which  these  beverages 
act  in  producing  the  inflammation  is  now,  I  think,  sufficiently 
clear.  I  shall  not  g-o  further  into  the  pathology  of  rheuma- 
tism and  gout,  but  at  once  bring  forward  some  of  the  results 
of  my  experiments  with  salicylates.  To  take  one  instance  out 
of  many,  the  relation  of  uric  acid  to  urea,  before  salicylate, 
was  1:37;  after  it  on  the  following  day  1:28.  It  is  here  as- 
sumed, for  reasons  previously  given,  that  the  normal  relation 
of  uric  acid  to  urea  is  1 :  33,  so  that  there  was  a  minus  excre- 
tion before  the  salicylate,  and  a  plus  after  it.  It  does  not  ap- 
l^ear  to  have  any  definite  effect  on  the  acidity-  of  the  urine, 
which  rises  or  falls  from  other  causes;  but  it  is  at  once  seen 
by  reference  to  the  curves,  from  which  the  above  relations  are 
taken,  that  the  uric-acid  excretion  is  not  influenced  by  the 
acidity  in  the  usual  way,  for  it  rises  high  above  the  urea, 
while  the  acidit3''  remains  the  same  as  on  the  previous  day, 
or  again,  on  another  day  it  falls  below  urea,  though  as  acidity 
has  fallen  we  should  have  expected  a  rise.  So  that  we  see 
that  under  salicylate  the  uric-acid  excretion  fails  to  keep  up 
its  usual  inverse  ratio  to  the  urinary  acidity;  indeed,  it  al- 
most seems  as  if  the  reverse  effect  were  produced,  so  that  a 
fall  of  acidity  corresponds  with  a  fall  of  uric  acid,  and  a  rise 
of  acidity  with  a  rise  of  uric  acid. 

On  another  occasion,  the  large  excretion  of  17.4  grs.  of  ui-ic 
acid  was  obtained  by  the  action  of  salicylate,  in  spite  of  high 
and  rising  acidity.  Here,  the  uric  acid  exceeded  its  general 
relation  to  urea  (1 :  33)  b^^  more  than  6  grs.  It  is  further  to  be 
noted,  that  this  excessive  excretion  of  uric  acid  was  not  ac- 
companied by  any  headache;  which  it  would  almost  certainly 
have  been  if  it  had  occurred  apart  from  the  action  of  salicy- 
late. 

From  these  results,  which  I  liave  elsewhere  ('■'*  Med.-Chir. 
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Trans.,"  Vol.  71)  given  in  figures  of  curves,  two  facts  stand 
out  clear  and  distinct.  First,  that  under  salicj^late,  uric-acid 
excretion  is  not  kept  down  by  a  rise  in  acidity,  but  rather  the 
reverse.  Second,  that  a  large  excess  of  uric-acid  excretion, 
when  it  occurs  under  salicylate,  is  not  accompanied  by  head- 
ache. 

Having"  arrived  at  this  point  with  regard  to  the  action  of 
salicylates,  it  was  suggested  to  me  by  Dr.  Lauder-Brunton, 
to  tr}'  whether  benzoates  would  have  the  same  effects,  and  I 
at  once  performed  similar  experiments  with  these  salts.  I 
found  that  the  benzoate  of  ammonium,  which  increases  acidity, 
diminishes  uric-acid  excretion,  while  benzoate  of  sodium,  which 
diminishes  or  does  not  affect  acidity,  allowed  an  increase  of 
uric-acid  excretion.  The  benzoates,  therefore,  appear  to  act 
merely  through  their  effect  on  acidity,  and  not  as  the  salicy- 
lates do. 

My  impression  is,  that  this  difference  in  effect  may  be  due 
to  the  different  solubilities  of  the  compounds  formed  with  uric 
acid,  b3^  benzoates  and  salicylates,  respectively.  In  the  paper 
just  referred  to,  I  have  given  quotations  from  Watts'  "  Dic- 
tionary of  Chemistry,"  with  regard  to  the  solubilities  of  uric 
acid,  hippuric  acid,  and  salicyluric  acid,  which,  I  think,  show 
that  both  hippuric  and  salicyluric  acid  are  far  more  soluble  in 
water  than  uric  acid,  and  are  also  more  soluble  in  water  con- 
taining hydrochloric  acid.  Salicyluric  acid  appears  to  be  in 
many  ways  more  soluble  than  hippuric  acid;  that  is  to  say, 
its  salts  generally  are  more  soluble;  and  the  acid  itself  is  more 
soluble  both  in  water  and  ether,  and  probably  in  weak  acids 
than  hippuric. 

If  we  may  suppose  that,  on  giving  salicylate,  the  uric  acid 
in  the  blood  and  tissue  fluids  is  converted  into  salicyluric 
acid,  we  should  have  to  deal  with  a  substance  which,  as  com- 
pared with  uric  acid,  is  far  more  soluble  in  those  fluids,  and 
also  more  soluble  in  slightly  acid  fluids;  and  if  alteration  of 
solubility  is  the  explanation  of  the  action  which  I  have  shown 
that  acids  and  alkalies  have  on  the  excretion  of  uric  acid,  we 
have  here  also  a  simple  explanation  of  the  result  I  have  ob- 
tained with  salicylates,  viz.,  that  a  rise  in  acidity  no  longer 
entails  a  fall  in  uric-acid  excretion. 

The  same  difference  in  solubility  will,  I  think,  also  serve  to 
explain  the  fact  that  there  is  no  headache  when  a  large  excre- 
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tion  of  uric  acid  is  going-  on  under  salicylate,  when  as  we  may 
suppose  there  is  an  excess  of  salicyluric  acid  in  the  blood,  this 
latter  substance,  possibly  on  account  of  its  greater  solubility, 
having  no  irritant  action  on  the  vaso-motor  system,  while 
uric  acid  combined  with  an  alkali  apparently  affects  the  vaso- 
motor nerves  (Latham)  and  is  also  liable  to  be  thrown  out  of 
solution  by  contact  with  acid,  or  but  slightly  alkaline  fluids, 
in  any  part  of  the  circulation. 

We  now-  come  to  some  drugs,  the  action  of  which  on  the 
excretion  of  uric  acid  is  in  marked  contrast  to  that  of  alkalies 
and  salicylates  of  which  w^e  have  just  spoken. 

^eorf.— An  experiment  with  this  metal,  the  result  of  which 
has  been  given  in  the  form  of  a  curve  in  "Med.-Chir.  Trans.," 
Vol.  71,  shows  that  on  the  day  before  lead  was  given  there 
w^as  a  relation  of  uric  acid  to  urea  of  1 :  36,  and  on  the  first  day 
of  lead  being  taken,  a  relation  of  1 :  51,  so  that  there  is  no  doubt 
that  lead  produces  a  retention  of  uric  acid,  but  if  the  lead  is 
continued  for  several  days  in  succession  the  retention  becomes 
much  less,  or  altogether  ceases,  because  the  lead  (taken  as  ace- 
tate), causes  so  much  intestinal  irritation  that  after  the  first 
day  or  two  there  is  a  fall  of  urea  with  a  corresponding  fall  of 
acidity,  and  the  plus  excretion  of  uric  acid,  which  more  than 
counterbalances  the  retention  produced  by  the  lead,  but,  till 
the  intestinal  irritation  is  produced,  the  retention  of  uric 
acid  is,  so  far  as  I  know,  an  invariable  result  of  taking  a 

lead  salt. 

j,.o,i._On  the  day  before  iron  is  taken,  we  find  in  similar 
curves  a  relation  of  1 :  32,  and  on  the  day  when  iron  is  taken 
the  relation  of  1 :  43,  so  that  iron,  like  lead,  produces  retention 
of  uric  acid,  and  like  lead  also,  if  it  produces  intestinal  irrita- 
tion, the  retention  at  once  comes  to  an  end. 

Sir  A.  Garrod  has  pointed  out  that  the  urates  of  lead  and 
iron  are  extremely  insoluble,  and  this  I  suppose  is  the  reason 
why  they  produce  retention  of  uric  acid  in  the  body,  just  as 
we  have  previously  seen  that  the  extreme  solubility  of  pro- 
ducts formed  is  the  reason  of  the  plus  excretion  of  uric  acid 
under  alkalies  and  salicylates. 

Lithium.— Here  we  have  a  drug  whose  urate  has  been 
shown  by  Sir  A.  Garrod  to  be  extremely  soluble,  and  yet,  my 
experiments  appeared  to  me  to  show  that  it  produced  reten- 
tion of  uric  acid;   thus  w^e  get,  on  the  day  before  lithium  is 
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taken  (as  the  citrate),  a  relation  of  1 :  34.     On  the  first  day  of 
lithia  1 :  40. 

When  I  first  noticed  this  action  of  the  salts  of  lithia  I 
thoug-ht  it  must  be  an  error,  but  repeated  experiments  showed 
me  that  the  result  was  invariable.  I  was  then  inclined  to  con- 
clude that  this  was  a  fatal  blow  to  the  theory  of  solubility  of 
the  compounds  formed,  being-  the  cause  of  uric-acid  excretion 
or  retention,  for,  how  could  a  metal,  whose  urate  is  the  most 
soluble  of  all  urates,  yet  cause  retention  of  uric  acid  ? 

There  could  be  no  doubt  as  to  the  g-reat  solubility  of  urate 
of  lithia,  and  I  could  see  no  way  out  of  the  difficulty  in  that 
direction. 

Thanks,  however,  to  Dr.  ISTeale's  "  Digest,"  I  found  a  refer- 
ence to  the  "  Lancet "  twenty-nine  years  ago,  w^hich  said  that 
lithia  was  no  use  as  a  solvent  of  uric  acid  when  taken  by  the 
mouth,  and  on  looking-  up  this  reference  I  found  the  following- 
statements  ("Lancet,"  2,  1860,  185):  "Mr.  Ure  does  not  recom- 
mend the  internal  use  of  this  salt  [carbonate  of  lithia]  in  the 
treatment  of  vesical  calculus,  for  the  reason  that  it  would 
underg-o  decomposition  and  precipitation  when  coming  in  con- 
tact with  ammonio-phosphate  of  soda,  and  thereby'  be  rendered 
inert.  Given  internall}^  it  forms  a  nearly  insoluble  triple 
phosphate  with  phosphate  of  soda,  or  with  the  triple  phos- 
phates of  ammonia  and  soda,  salts  g-enerally  present  in  animal 
fluids.  Lithia  solutions  differ  in  this  respect  from  those  of 
soda  and  potash."     (Rose,  "Chem.  Anal.,"  p.  15.) 

The  insoluble  lithia  phosphate  above  mentioned  is,  I  be- 
lieve, well  known  to  chemists,  and  if  we  take  the  chemical  ex- 
planation as  correct  it  is  easy  to  see  that  lithia,  taken  inter- 
nally, not  only  never  reaches  the  uric  acid  to  form  a  soluble 
urate,  but,  in  forming  an  insoluble  compound  with  phosphate 
of  soda,  it  practically  removes  from  the  blood  one  of  the  well- 
known  solvents  of  uric  acid,  which  is  g-enerally  present  there, 
this  accounting-,  I  suppose,  for  the  retention  of  uric  acid  it 
causes  and  w^e  have  here,  therefore,  no  real  exception  to  the 
rule  that  the  solubility  of  the  compound  formed  determines 
the  plus  or  minus  excretion  of  uric  acid  with  any  drug. 

I  have  now  shown  that  three  drugs,  lead,  iron,  and  lithia, 
when  taken  internally,  cause  retention  of  uric  acid,  and  I  now 
propose  to  say  a  few  words  as  to  their  action  in  disease. 

Witli  regard  to  lithia,  there  is  not  much  to  say.     It  was  at 
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one  time  mucli  used,  then  fell  into  disuse,  and  has  finally  been 
brought  forward  again,  in  the  treatment  of  uric-acid  disease; 
but  at  the  present  day  there  is  by  no  means  a  unanimous 
opinion  as  to  its  value;  many  observers  (Ebstein,  Sir  W. 
Roberts,  Lecorche)  doubting-  its  efficacy,  or  preferring  the 
salts  of  potash  or  soda. 

With  regard  to  lead,  I  stand  on  ver}'  firm  ground,  for  Sir 
A.  Garrod  has  shown  that  it  diminishes  the  excretion  of  uric 
acid,  and  he  has  also  shown  that,  given  medicinally,  it  will 
precipitate  attacks  of  gout. 

Dr.  Ross  ("Dis.  of  the  Nervous  Sys.,"  Vol.  2,  p.  915)  also 
speaks  of  chronic  lead  poisoning  as  a  cause  of  epileptic  con- 
vulsions, and  Mr.  Pepper  (''  Lancet,"  Nov.,  1887)  makes  some 
interesting  remarks  on  lead  as  a  cause  of  epilepsj^  which  he 
regards  as  curious,  or  even  mysterious;  but  I  cannot  see  that 
there  is  anj^  m.ystery  about  it,  if,  as  I  shall  have  to  relate  fur- 
ther on,  the  epileptic  attack  has  in  many  instances  an  impor- 
tant relation  to  the  excretion  of  uric  acid ;  for  the  lead,  by 
retaining  uric  acid,  furnishes  a  store  which,  during  its  subse- 
quent excretion  under  alkali,  produces  some  of  the  vascular  or 
other  conditions  which  are  probably  the  immediate  causes  of 
the  epileptic  attack.  With  regard  to  iron.  Sir  A.  Garrod  has 
pointed  out  that,  given  soon  after  an  attack  of  gout,  it  will 
cause  a  relapse,  and  M.  Brown-Sequard  (Quain's  "Die.  of 
Med.,"  p.  450)  says,  that  iron  does  harm  in  many  cases  of  epi- 
lepsy, so  that  these  two  drugs,  which  are  exactly  alike  as  re- 
gards their  action  on  the  excretion  of  uric  acid,  are  also  ex- 
actly alike  in  their  effects  on  disease. 

Their  effect  in  gout  is  a  simple  and  direct  one,  they  render 
the  uric  acid  insoluble,  and  cause  it  to  be  retained  in  various 
structures  in  the  body,  the  joints  being  one  of  these,  and  the 
signs  of  this  retention  in  the  joints  are  generally  present  in  the 
shape  of  certain  pricking  and  shooting  pains  which  correspond, 
in  time,  with  the  diminished  excretion  of  uric  acid  in  the  urine, 
produced  by  the  drug. 

There  are  one  or  two  other  drugs  whose  action  is  very 
similar  to  that  of  lead,  iron  and  hthia,  which  I  may  just  men- 
tion here,  in  passing. 

Antipijrin.—T\\\&  is  a  drug  which  has  been  much  used  in 
headache,  and  often  with  a  considerable  amount  of  btniefit;  my 
experiments  with  it  show  that,  taken  in  sufficient  dose  to  ovei-- 


326  Uric  Acid  in  the  Causation  of  Disease. 

oome  accidental  fluctuations,  it  clearly  and  distinctly  raises 
the  acidity  of  the  ui-iiie,  and  I  think  that  an3'  one  who  Avill 
watch  the  acidity  from  hour  to  hour,  as  I  have  done  in  Fig.  1, 
and  will  then  take  a  good  dose  of  antipyrin,  will  have  no  diffi- 
culty in  obtaining  similar  results;  as  the  acidity  rises,  uric 
acid  is  kept  back  and  retained,  just  as  it  is  when  the  rising 
acidity  is  produced  by  any  other  cause.  In  the  "  Brit.  Med. 
Journ.,"  Vol.  1,  1888,  p.  1,007,  I  have  suggested  that  the  cura- 
tive action  of  antipyrin  in  such  headaches  as  are  due  to  uric 
acid,  is  the  result  of  the  rise  of  acidity  it  occasions,  and  I  have 
spoken  of  my  results  as  follows :  "  I  now  find  that  a  dose  of  20 
grs.  raises  the  acidity  of  the  urine  within  the  first  hour  after 
taking  it,  and  the  rise  continues  and  increases  for  some  four, 
five,  or  six  hours  more,  and  a  dose  of  one  drachm  in  the 
twenty-four  hours  causes  a  very  distinct  rise  in  the  acidity  of 
the  urine,  and  a  decided  fall  in  the  excretion  of  uric  acid." 
Further,  in  experiments  on  mj^self  antipyrin  caused  the 
pleasant  feeling  of  well-being  which  I  have  noticed  in  several 
papers,  as  one  of  the  results  of  taking  an  acid  (see  further 
on,  Mental  Depression). 

Opium  and  Morphia. — These  again,  like  antipyrin,  and 
taken  under  the  same  conditions  and  with  the  same  precau- 
tions, raise  the  acidity  of  the  urine,  and  cause  retention  of  uric 
acid;  the  way  in  which  they  bring  about  this  result  may  be 
open  to  some  doubt,  but  vay  impression  is,  that  it  is  due  to 
their  action  on  the  intestines.  I  have  previously  spoken  of 
the  way  in  which  dyspepsia  a  nd  intestinal  irritation  lessen  the 
excretion  of  urea,  and  lower  the  acidity  of  the  urine,  as  I  be- 
lieve, by  diminishing  the  absorption  of  nourishment  and  the 
absorption  of  acid  from  the  contents  of  the  large  intestine, 
and  obviously,  if  opium  and  morphia  delay  intestinal  peristal- 
sis, they  may  increase  the  absorption  of  food  and  also  of  acid 
from  the  contents  of  the  large  intestine,  thus  accounting  for 
the  rise  of  the  acidity  of  the  urine,  and  the  retention  of  uric 
acid  which  the^^  produce,  and,  as  I  have  gone  into  these  points 
at  great  length  in  a  paper  recently  read  at  the  meeting*  of  the 
Brit.  Med.  Assoc,  at  Leeds,  and  shall  have  to  speak  further 
on  of  dyspepsia,  and  its  effects,  I  shall  not  go  more  deeply  into 
the  matter  just  now.  Before  leaving-  opium  and  morphia  I 
will  just  say  that  they,  in  common  with  all  the  substances  I 
have  previously  mentioned  as  producing  retention  of  uric  acid. 
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do  at  the  time  retention  is  takini;-  place  also  produce  l"celin.i;s 
of  happiness  and  well-being",  and  at  the  same  time  some  i^rick- 
ing"  and  shooting*  pains  in  the  joints,  corresponding  to  reten- 
tion of  uric  acid  in  them. 

We  now  come  to  some  drugs  whose  action  is  to  cause  a 
plus  excretion  of  uric  acid,  resembhng  in  this  alkalies  and  sali- 
cylates previously  spoken  of. 

Phosphate  of  Sodium. — This  is  a  ver\^  old-fashioned  rem- 
edy for  various  gouty  conditions,  and  Sir  A.  Garrod  has 
pointed  out  that  it  is  a  solvent  of  uric  acid.  My  experiments 
with  it  show  that  it  increases  the  excretion  of  uric  acid,  but 
they  also  show  that,  unlike  salicylate  of  soda,  it  cannot  act  in- 
dependently of  acidity,  for,  though  it  acts  fairly  well  when 
g-iven  with  a  small  dose  of  alkali  and  when  there  is  nothing  in 
the  food  or  circumstances  to  raise  the  acidity,  a  very  small 
dose  of  acid  g-iven  along  with  it,  or  in  sequence  to  it,  or  any 
rise  of  acidity,  however  occasioned,  is  sufficient  to  prevent  its 
causing  any  plus  excretion  of  uric  acid,  and  this  is,  I  believe, 
the  reason  why  it  fails  to  give  relief  in  acute  gout,  as  the  acid- 
ity in  this  condition  is  almost  necessarily  very  high.  (See 
paper  on  Gout  case,  "  St.  Bartholomew's  Hospital  Reports," 
1888,  and  Trans,  of  the  Med.  Chir.  Soc,  1889.) 

Iodide  of  Potassium.— When  given  in  doses  of  10  grs. 
and  upward,  this  diminishes  the  acidity  of  the  urine  and  cavises 
a  plus  excretion  of  uric  acid ;  so  far  as  the  plus  excretion  is 
concerned,  the  citrate  of  potash  will  probably  do  as  well,  but 
when  we  come  to  chronic  disease  we  get,  probably,  the  altera- 
tive action  of  the  iodine  coming  in,  and  with  this,  I  take  it,  the 
excretion  of  uric  acid  has  nothing  to  do;  so  that  if  a  man  is 
suffering-  from  pains  in  his  joints,  which  are  due  to  uric  acid  in 
those  joints,  a  large  dose  of  either  the  iodide  or  the  citrate 
would  prol)able  relieve  his  pains;  but  if  he  is  suffering  from 
chronic  structural  changes  in  the  joints,  not  immediately  due 
to  the  presence  of  uric  acid,  then  the  alterative  action  of  the 
iodide  may  be  necessary;  such,  at  an}-  rate,  are  the  inferences 
which  I  draw  from  my  results. 

Colchicum. — This  is  a  drug-  whose  value  in  acute  gout  is 
very  well  known,  and  my  experiments  with  it  show  that  it 
diminishes  the  acidity  of  the  urine  and  increases  the  excretion 
of  uric  acid;  further,  my  impression  is,  that  this  fall  of  acidity 
is  due  to  the  intestinal  irritation  it  produces,  and  I  have  al- 
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read}'  spoken  once  or  twice  of  this  subject;  there  are  some 
who  say  that  colchicuni  only  does  good  in  acute  g'out  when  it 
purges,  and  I  can  easily  believe  that  this  is  the  case,  its  action 
in  this  matter  is  exactly  the  reverse  of  that  of  opium,  and  we 
have  seen  that  it  produces  the  reverse  effect;  opium  causes 
retention  of  uric  acid,  and  precipitates  an  attack  of  gout;  col- 
chicum  causes  a  plus  excretion  of  uric  acid,  and  relieves. 

I  have  now  come  to  an  end  of  all  that  I  have  to  say  at 
present  about  the  action  of  drugs  on  the  excretion  of  uric 
acid.  I  have  experimented  with  a  very  considerable  number, 
besides  those  just  spoken  of,  but  the  results  are  at  present 
either  too  unfinished  for  publication,  though  some  of  them 
may  eventually  prove  of  very  considerable  interest,  or  they 
are  of  comparatively  minor  importance. 

To  summarize  in  a  few  words  the  main  points  of  interest,  I 
would  say  that  I  have  attempted  to  show: 

1.  That  in  all  uric-acid  disease  excretion  of  uric  acid  is 
much  more  important  than  formation,  and  that  while  uric 
acid  is  formed  and  excreted  in  proportion  to  urea,  1 :  33,  all 
may  be  well. 

2.  That  drugs  may  be  divided  into  those  that  increase  and 
those  that  decrease  the  excretion  of  uric  acid;  pre-eminent 
among  the  former  stand  the  salicylates,  because  acids  are 
powerless  to  interfere  with  their  action;  among  the  latter, 
acids  are  by  far  the  most  important,  on  account  of  their  be- 
ing so  widely  distributed  in  all  kinds  of  food  and  drink,  and 
of  their  formation  in  the  intestines,  or  retention  in  the  body, 
through  insufficient  activity  of  the  skin  glands. 

3.  No  drug  that  causes  a  plus  excretion  of  uric  acid  has 
power  to  make  that  excretion  continue  for  more  than  one  or 
two  days,  that  is  to  say,  the  store  of  retained  uric  acid  be- 
comes exhausted,  and  there  is  no  more  for  the  time  being  that 
it  can  %vasli  out,  hence,  I  believe,  that  all  these  drugs  affect 
only  the  excretion  of  uric  acid,  but  have  no  influence  whatever 
on  its  formation. 


CHAPTER    II. 

As  the  action  of  acids  on  uric  acid  is,  I  believe,  the  same 
in  everybody,  and  their  presence  in  the  body  has  been  seen  to 
be,  from  one  cause  or  another,  almost  universal,  it  follows  that 
everybody  must  have  some  retention  of  uric  acid,  and  this  I 
believe  is  the  case ;  everybody  also  must  have,  at  one  time  or 
another,  some  slight  excess  in  the  accumulation  of  uric  acid, 
and  as  the  result  of  this,  must  have  at  some  future  time,  when 
it  comes  to  be  excreted,  some  excess  of  it  for  a  time  in  their 
blood;  but  everybody  does  not  suffer  from  uric-acid  headaches, 
and  w^e  are  therefore  driven  to  suppose  that  everybod}-  has  not 
the  other  factor  which  is  required,  viz.,  a  specially  sensitive 
nervous  system  (Latham,  "  Brit.  Med.  Journ.,"  1886,  p.  629) 
or,  to  particularize,  a  specially  sensitive  vaso-motor  system. 

Headache. — We  are  now  in  a  position  to  go  more  deeply 
into  the  causation  of  migraine,  or  as  I  prefer  to  call  it  the  uric- 
acid  headache;  I  have  showm  that  it  is  contemporaneous  with 
a  larg-e  excretion  of  uric  acid,  and,  I  believe,  with  the  presence 
of  a  larg-e  excess  of  this  substance  in  the  blood;  it  is  also, how- 
ever, contemporaneous  with  a  very  marked  alteration  in  the 
pulse,  which  has  been'  noticed  b3^  manj^  observers  to  be  slow 
and  hard,  and  it  is  shown  by  the  sphygmograph  to  have  all 
the  characters  of  high  tension;  further,  when  the  headache 
has  been  cured,  as  by  a  dose  of  acid,  when  the  excretion  of  uric 
acid  has  also  been  diminished  in  the  urine,  the  pulse  alters  and 
will  then  be  found  to  be  quicker,  softer,  and  with  the  sphygmo- 
gram  no  longer  showing  high  tension,  so  that  in  this  form  of 
headache  we  have  three  series  of  phenomena  which  always 
alter  together:  the  pain,  the  excretion  of  uric  acid,  and  the  ten- 
sion of  the  pulse.  It  would  lead  me  too  far  to  go  minutely  into 
the  many  theories  of  vascular  and  vaso-motor  causation  of 
migraine,  but  there  is  a  large  consensus  of  opinion  that  the 
pain  is  due  to  some  vaso-motor  effects  in  certain  regions  of 
the  pericranium,  especially  to  spasmodic  contraction  of  certain 
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vessels  (Du  Bois  Raymond),  and  if,  as  I  shall  shortly  have  to 
show,  uric  acid  produces  contraction  of  all  the  arterioles  in 
the  body,  it  is  not  unlikely  that  it  va^y  produce  spasm  of  cer- 
tain vascular  areas. 

With  regard  to  the  action  of  drug-s  on  uric-acid  headaches, 
practically  all  drugs  that  produce  retention  of  uric  acid  re- 
lieve the  headache,  and  they  act  well  or  otherwise  in  propor- 
tion to  the  certainty  of  their  action  on  uric  acid;  for  instance, 
when  there  is  great  nausea  and  intestinal  irritation,  producing 
a  large  fall  in  acidity,  it  is  useless  to  expect  that  a  small  dose 
of  acid  will  relieve  a  headache;  if  its  action  is  observed  it  will 
be  found  that  under  such  circumstancs  it  quite  fails  to  raise 
the  acidity  of  the  urine,  or  cause  any  retention  of  uric  acid, 
that  is  to  say,  it  is  overpowered  by  the  alkali  present;  under 
such  circumstances  a  dose  of  morphia  will  probably  be  the 
best  thing,  as  it  would  relieve  the  intestinal  irritation  and 
quiet  peristalsis,  and  thus  naturally  raise  the  acidity,  cause 
retention  of  uric  acid,  and  relieve  the  headache. 

As  to  diet,  butcher's  meat,  which  increases  the  formation 
of  uric  acid  and  urea,  and  b^^  contributing  to  a  high  acidity 
causes  retention  of  uric  acid,  obviousl3^  lays  up  a  store  which 
will  be  the  cause  of  a  future  headache. 

We  liave  thus  seen  that  the  headache  is  very  definitely  as- 
sociated with  certain  conditions  of  uric-acid  excretion  and  pulse 
tension ;  some  of  its  clinical  features  are  also  in  many  cases 
clear  and  distinct,  and  generally  render  it  easy  to  identify. 
Among  these  features,  family  history  is  often  an  important 
landmark ;  the  presence  of  gout,  "  rheumatism,"  or  headache 
being  very  common  in  it.  The  headache  itself  has  also  some  im- 
portant distinguishing  characteristics :  it  is  generally  present 
in  those  who  sufl"er  from  it,  on  and  off  for  a  very  large  number 
of  years,  or  the  whole  of  life,  and  it  often  begins  early  in  child- 
hood ;  it  generally  recurs  once  every  week  or  ten  days,  or  from 
that  to  once  a  month,  but,  and  this  I  think  is  an  important 
point,  it  does  not  often  last  for  more  than  twelve  to  thirtj'-six 
hours  continuously,  and  if  we  bear  in  mind  its  causation  by 
the  passage  through  the  blood  of  retained  uric  acid,  it  is  not 
difficult  to  understand  that  it  should  be  so,  for  obviously  the 
store  of  uric  acid  will  after  a  time  become  exhausted.  It  also 
comes  on,  or  is  more  severe,  at  those  hours  of  the  day  in  which 
excretion  of  uric  acid  is  naturally  greatest. 
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Dyspepsia. — I  hope  that  by  saying-  a  few  words  here  on 
this  subject,  and  its  relation  to  headache,  I  shall  not  be 
obliged  to  return  to  it  except  by  name,  further  on. 

To  estimate  properly  the  relation  of  dyspei)sia  to  headache, 
we  must  imagine  that  for  several  days  the  patient  has  been 
feeling  extremely  well,  eating  heartily  and  displaying  great 
bodily  and  mental  activity  in  his  occupation ;  he  will  thus  have 
been  forming  a  large  quantity  of  uric  acid  and  urea,  and  ow- 
ing to  high  acidity  some  of  the  uric  acid  will  have  been  retained 
in  the  body;  sometimes  I  believe  that  this  uric  acid  directly 
irritates,  or  by  other  means  interferes  with,  the  circulation  in 
the  liver  and  spleen,  and  so  in  the  chj'lopoietic  viscera;  in  this 
way  bringing  about  congestion  of  the  organs  and  catarrh  of 
the  stomach,  this  in  turn  produces  dyspepsia  and  diminished 
appetite  and  nausea,  and  these  again  are  the  cause  of  a  fall 
in  urea  and  acidity,  and  then  comes  the  plus  excretion  of  uric 
acid  and  the  headache,  and  the  working  of  this  vicious  circle 
explains  the  periodicity  of  the  headache  and  gives  us  a  reason 
^Y\\y  it  tends  to  recur  every  week  or  ten  days  (see  Table  of 
Excretions  previously  given). 

With  regard  to  the  treatment  of  headache,  m^'  impression 
is  that  the  only  treatment  which  promises  any  permanent 
success  is  that  by  diet;  we  have  seen  how  butcher's  meat,  by 
laying  uj)  a  store  of  uric  acid,  accumulates  the  material  for  a 
future  headache,  and  it  is  obvious  that  a  vegetarian  diet,  with 
which  there  will  not  only  be  an  absolutely  diminished  forma- 
tion of  uric  acid,  but  also  a  free  excretion  of  all  or  nearly  all 
that  is  formed,  will  best  reverse  the  conditions  which  do  harm 
in  the  diet  containing  butcher's  meat;  and  I  have  had  a  ver}^ 
considerable  number  of  cases  in  which  diminution  of,  or  even 
complete  abstention  from,  butcher's  meat  has  produced  great 
and  permanent  reduction  in  both  the  frequency  and  severity 
of  the  attack,  so  that  a  patient  may  come  to  have  one  or  two 
headaches  in  the  year,  in  place  of  the  same  number  or  more,  in 
a  week  or  month. 

Drugs  are,  I  think,  of  use  only  at  the  time  of  the  attack, 
either  to  relieve  the  pain,  as  may  be  done  hy  a  dose  of  acid  or 
opium,  or  a  hypodermic  injection  of  morphia,  or  if  there  is  any 
warning  before  the  headache  and  nausea  are  severe,  a  dose  of 
salicylate  of  soda  may  prevent  the  attack  from  becoming  se- 
vere, and  if  continued  for  one  or  two  days  afterward,  this 
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drug"  may  completely  prevent  any  return  of  tlie  pain  for  some 
little  time. 

Nux  vomica  is  also  in  some  cases  a  ver}'  useful  drug-,  taken 
as  recommended  by  Dr.  Ringer  (''  Handbook  of  Therapeutics/' 
Ed.  12,  p.  512),  1  minim  every  10  minutes,  till  10  or  15  have 
been  taken,  and  this  will,  in  my  experience,  often  relieve  or 
cure  a  headache  in  a  satisfactory  manner.  Its  mode  of  action 
is,  I  think,  probably  an  indirect  one,  and  due  to  its  effect  on 
the  stomach ;  for  where,  as  is  so  often  the  case  in  these  at- 
tacks, there  is  much  tendenc}^  to  nausea,  it  seems  to  combat 
this  condition  and  promote  appetite  and  the  absorption  of 
food,  thus  indirectly  raising-  acidity  and  driving  the  uric  acid 
out  of  the  blood;  it  is  possible  also  that  it  may  have  some  ac- 
tion on  the  vaso-motor  centre,  and  thus  prevent  some  of  the 
effects  of  uric  acid  on  the  vessels  of  the  general  circulation  or 
the  brain. 

Pulse  Tension. — I  have  previously  spoken  of  the  high  ten- 
sion of  the  pulse,  which  accompanies  the  uric-acid  headache, 
and  in  a  paper,  in  the  "Brit.  Med.  Jour.,"  Feb.,  1889,  I  have 
sugg'ested  that  excess  of  uric  acid  in  the  blood,  possibly  by 
acting  on  the  vaso-motor  nerves  and  causing  contraction  of 
all  peripheral  arterioles,  may  be  the  cause  of  the  high-tension 
pulse,  and  have  further  said  that  I  believe  that  I  am  able  by 
influencing  the  excretion  of  uric  acid  to  influence  the  tension 
of  the  pulse  in  either  direction;  thus  all  drugs  which  cause 
retention  of  uric  acid  and  drive  it  out  of  the  blood,  diminishing 
its  excretion  in  the  urine,  do  at  the  same  time  lower  arterial 
tension,  and  conversely  an  alkali,  which  increases  the  excre- 
tion of  uric  acid,  will  at  the  same  time  raise  the  tension  of  the 
pulse;  it  is  quite  possible  in  both  cases  to  follow  all  the  changes 
that  occur  by  testing  the  hourly  excretion  in  the  urine  and 
taking  frequent  tracings  of  the  pulse,  or,  as  I  have  done  more 
recently,  taking  the  amount  of  acid  secreted  in  the  urine  every 
ten  or  fifteen  minutes,  together  with  the  corresponding  pulse 
trace,  taking  for  granted,  what  I  have  no  doubt  is  true,  that 
the  excretion  of  uric  acid  follows  the  acidity  in  its  usual  rela- 
tion. I  have  also  been  able  to  get,  in  a  very  considerable 
number  of  patients,  practically  similar  variations  in  the  ten- 
sion of  the  pulse  by  the  use  of  acids,  opium,  or  other  drugs 
affecting  the  excretion  of  uric  acid. 

I  will  now  give  a  few  figures  of  pulse  traces  to  illustrate 
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some  of  the  points  I  have  been  speaking  of.  In  Fi^'.  2,  A  is 
the  pulse  of  a  patient  sutrerin,i:r  from  chronic  neplii-itis,  and 
having-  also  some  headache  and  threatenings  of  fits  (urreniic  ?) ; 
B  is  the  same  pulse  an  hour  and  a  half  later,  after  two  doses 


Fig.  2. 

of  10  minims  of  dilute  nitro-hydrochloric  acid,  and  I  think  it 
shows  that  there  was  some  decided  difference  in  the  tension, 
the  patient  also  felt  better,  and  considered  that  the  headache 
and  threatenings  of  the  fits  had  gone  off.  I  may  here  say 
that  this  patient  was  afterward  taken  into  hospital,  and  that 
acids  and  opium  were  on  several  occasions  found  to  reheve 


Fm.  3. 


her  symptoms,  lower  her  pulse  tension,  and  quicken  her  pulse ; 
and  her  nephritis  improved  and  the  albumin  diminished  under 
the  same  treatment,  so  that  this  is  probably  one  of  those  cases 
in  which  opium  does  good  in  nephritis  and  uraemia.     In  Fig.  3, 
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A  is  a  tracing-  of  my  own  pulse  during-  a  slight  headache.  B  is 
the  same  two  hours  later,  when  the  headache  had  been  removed 
by  acids,  and  the  difference  between  them,  though  not  shown 
quite  so  well  in  the  figure  as  in  the  original  trace,  is  sufficiently 
distinct.  The  first  wave  in  A  has  not  been  made  quite  as 
large  as  it  ought  to  be,  and  the  second  wave  is  a  trifle  too 
large.  C  is  the  pulse  of  a  patient  suffering-  from  chronic  in- 
terstitial nephritis,  given  for  comparison  with  A,  which  it  at 
times  somewhat  resembles.  Fig.  4  illustrates  the  effect  of 
opium  on  pulse  tension;  A  is  a  trace  of  my  own  pulse,  showing 
some  little  plus  tension,  and  B  is  the  same  two  hours  later, 
after  a  dose  of  10  minims  of  tr.  opii;  the  difference  between 
them  is  fairly  well  marked,  the  first  wave  is  in  A  much  the 
most  important.     In  B  it  is  little  mnrkeri.  while  the  second 
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Fig.  4. 

wave  is  larg-e.  At  the  time  A  was  taken,  the  mental  condition 
was  one  of  lethargy  and  depression,  wiien  B  was  taken  this 
had  given  place  to  mental  activity  and  feelings  of  well-being. 
Fig.  5  refers  especially  to  the  pulse  in  various  mental  conditions, 
and  is  practically  a  further  illustration  of  the  points  in  Fig.  4. 
A  is  the  pulse  of  a  patient  about  50  years  of  age,  who  suffers 
from  mental  depression.  Here  again  the  first  wave  has  not 
been  represented  quite  large  enoug-h,  and  the  second  wave  was 
therefore  relatively  too  large.  B  is  my  own  pulse  at  a  time 
of  mental  depression,  the  condition  being  more  marked  than  in 
A.  Fig.  4.  C  is  my  own  pulse,  at  a  time  of  mental  brightness 
and  well-being,  occurring  naturallj^  or  as  the  result  of  some 
food  or  other  conditions,  more  or  less  accidental.  D  is  the 
pulse,  also  in  myself,  of  a  period  of  mental  brightness  and  well- 
being,  produced  by  antipyrin,  and  it  is  not  very  unlike  C,  which 
is  due  to  acids,  or  B  of  Fig.  4,  which  is  due  to  opium. 
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In  1113'  own  person  I  have  never  experienced  a  feeling-  of 
mental  brig-htness  and  well-being-  ^vithout  having-  at  the  same 
time  a  pulse  like  that  in  B  of  Fig.  4,  or  C  and  D  of  Fig-.  5,  nor, 
on  the  other  hand,  have  I  ever  had  headache  or  mental  depres- 
sion without  also  having  a  pulse  like  B  in  Fig.  5,  or  A  in  Fig. 
3,  and  I  have  observed  these  changing  conditions  on  mj-self  on 
such  very  numerous  occasions  as  to  leave  in  my  mind  no  room 
for  doubt  that  they  are  constantly  associated ;  and  all  my  ex- 
perience with  patients  sutlering  from  mental  depression  or 
uric-acid  headache  supports  this  belief,  but  in  cases  of  depres- 


Fig.  5. 

sion  which  gave  no  signs  of  uric  acid  there  has  also  been  no 
high  tension  of  the  pulse. 

Mental  Depression. — Soon  after  I  discovered  the  relation 
of  headache  to  the  excretion  of  uric  acid,  I  had  vc^j  attention 
directed  to  certain  mental  conditions  which  generally  accom- 
panied or  preceded  the  headache;  these  were  of  the  nature  of 
heaviness,  depression,  mental  dulness,  and  inability  to  make  any 
mental  efforts  quickly  and  satisfactorily,  and  I  soon  came  to 
be  practicalh'  certain  that  this  mental  condition  was  not  acci- 
dental, but  bore  just  as  constant  a  relation  to  the  excretion  of 
uric  acid  and  the  tension  of  the  pulse  as  did  the  headache  itself. 
In  the  Croonian  lectures  of  1887,  Dr.  Broadbent  made  some 
V— 22 
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xevy  interesting-  remarks,  which  seemed  to  me  to  bear  on  this 
matter.  Speaking*  of  tlie  pulse  of  melancholia  he  says,  "  an  un- 
broken series  of  gradations  may  be  traced  from  the  irritability 
and  depression  of  spirits  attending  functional  disorder  of  the 
Hver  up  to  complete  melancholia  with  delusions."  He  also 
says  that  protracted  high  arterial  tension  is  a  very  constant 
symptom  of  these  cases,  and  he  considers  that  this  is,  if  not  the 
cause,  at  least  the  index  of  the  condition  on  which  the  mental 
state  depends.  Here  we  have  at  once  both  the  conditions  I 
have  obsei'ved,  the  mental  depression  and  the  high  arterial 
tension,  accompanied  also,  as  I  can  show,  b^^  a  plus  excretion 
of  uric  acid  in  the  urine,  and  due,  as  I  believe,  to  an  excess  of 
that  substance  in  the  blood.  Dr.  Broadbent's  reference  to 
functional  disorder  of  the  liver  may,  I  think,  be  read  alongside 
of  what  I  have  previoush^  said  about  the  action  of  dyspepsia 
in  the  causation  of  headache. 

In  the  same  lectures  Dr.  Broadbent  speaks  of  other  mental 
conditions  associated  with  high  tension  of  the  pulse  and  tlieir 
cure  by  milk  or  farina cous  diet,  and  of  one  patient  he  saj's, 
"  When  the  tension  was  high  she  was  suspicious,  abusive,  vio- 
lent and  unmanageable.  When  it  was  normal  she  was  cheer- 
ful and  tractable." 

Since  my  first  observations  on  mental  depression  I  have 
made  almost  as  many  experiments  in  connection  with  it  as 
with  headache,  and  I  have  now  no  practical  doubt  that  it  can 
be  produced  or  removed,  just  like  the  headache,  by  influencing 
the  excretion  of  uric  acid,  which  we  have  seen  will  influence  at 
the  same  time  arterial  tension;  and  my  experience  with  pa- 
tients has  served  to  show  me  that  the  mental  depression  which 
is  due  to  uric  acid  bears  just  that  relation  to  gout  which  its 
dependence  on  the  excretion  of  uric  acid  would  lead  one  to  ex- 
pect, that  is  to  say,  one  never  meets  with  acute  gout  and  men- 
tal depression  in  one  patient  at  the  same  moment.  The  uric 
acid  cannot  be  in  two  places  at  once,  and  when  it  is  in  the 
joint  causing  inflammation  and  pain,  it  cannot  be  in  the  blood, 
producing  high  arterial  tension,  mental  depression,  and  head- 
ache. Further,  in  confirmation  of  this  there  are  not  a  few 
cases  on  record  in  which  mental  depression  or  melancholia 
has  come  to  a  sudden  termination  in  an  attack  of  gout.  Here 
again,  when  the  uric  acid  was  driven  out  of  the  blood  hito  the 
joints  (probably  by  rising  acidity),  the  effects  of  its  presence 
in  the  blood  came  to  an  end. 
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Mental  depression  and  absence  of  mental  depression  are  not 
the  only  results  which  can  be  produced  by  influencing-  uric  acid 
and  arterial  tension,  for  just  as  it  is  possible  to  produce  a  fit 
of  the  blues  by  bringing-  a  large  quantity  of  uric  acid  into  the 
blood  with  an  alkali,  it  is,  on  the  other  hand,  not  difficult,  by 
completely  driving  uric  acid  out  of  the  blood  by  a  strong  dose 
of  acid,  by  opium,  morphia,  antipyrin,  and  other  drugs,  to  pro- 
duce feelings  of  well-being  and  mental  brilliancy  in  more  than 
ordinary-  degree,  and  I  have  suggested  in  my  paper  on  opium 
and  morphia,  previously  mentioned,  tliat  the  happy  feelings 
and  mental  brilliancy  which  lead  so  many  to  take  these  drugs 
as  a  daily  habit,  are  due  to  their  action  on  the  excretion  of 
uric  acid,  the  tension  of  the  pulse,  and  so,  I  believe,  on  the 
cerebral  circulation  and  the  mental  condition 

It  seems  to  me  probable  that  the  contraction  of  the  arte- 
rioles by  uric  acid  may  be  quite  sufficient  to  make  such  differ- 
ence in  the  cerebral  circulation,  and  so  in  its  function,  as  will 
account  for  the  condition  of  happiness  and  mental  brilliancy 
on  the  one  hand,  and  despondency,  mental  inactivity,  and  dul- 
ness  on  the  other.  It  is  obvious,  however,  that  other  things 
besides  uric  acid  may  affect  the  cerebral  arterioles  in  a  similar 
way,  thus  morbus  cordis  may  produce  similar  effects  as  re- 
gards the  nutrition  of  the  cerebral  cortex,  or  again  malforn^a- 
tion  of  vessels,  or  their  disease  and  obstruction,  or  the  external 
pressure  of  tumors  and  growths  may  produce  similar  results, 
so  that  I  am  far  from  claiming-  that  all  mental  depression  is 
due  to  uric  acid;  indeed,  I  have  seen  not  a  few  cases  in  which 
it  was  due  to  some  other  condition,  still  the  mental  depression 
of  uric  acid,  just  as  the  headache  due  to  the  same  cause,  has 
certain  signs  and  s3'mptoms  by  which  it  may  be  generalh'  dis- 
tinguished, thus  there  is  the  family  history  of  headache,  gout, 
rheumatism,  or  minor  uric-acid  troubles,  there  is  the  fact  that 
the  depression  is  not  constant,  or  at  least  is  markedly  worse 
at  those  times  of  day,  and  under  the  conditions  which  gener- 
ally lead  to  an  excess  in  the  excretion  of  uric  acid,  and  as  re- 
gards treatment,  acids  or  opium  soon  produce  a  marked  effect 
on  the  mental  depression  and  the  pulse  tension,  so  that  the 
functional  origin  of  the  depression  cannot  very  long  remain  in 
doubt,  and  I  have  had  patients  under  my  care  Avho,  coming 
for  mental  depression,  or  a  uric-acid  headache,  have  these  cured 
by  acids,  with  the  concomitant  production  of  an  attack   of 
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g-out,  or  ag-ain,  patients  who  come  with  gout,  and  are  treated 
with  alkah,  suffer  from  depression  or  a  headache  and  this  not 
once,  but  half  a  dozen  times;  but  I  have  never  seen  a  patient 
who  complained  of  gout  in  the  toe,  and  at  the  same  time  of 
headache  or  mental  depression.  My  previous  writing-  on  mental 
depression  and  the  excretion  of  uric  acid  will  be  found  in  "  The 
Practitioner,"  Nov.,  1888,  and  since  it  appeared  I  have  heard 
from  Prof.  C.  Lang-e  (Prof,  of  Patholog-y  in  the  University  of 
Copenhag-en),  that  he  had  noticed  the  connection  of  a  certain 
form  of  mental  depression  with  the  uric-acid  diathesis,  and  had 
therefore  been  much  interested  in  veij  writings  on  the  subject. 
His  paper,  "Om  Periodiske  Depressionstilstande,"  Copenhag-en, 
1886,  is  founded,  he  says,  on  the  observation  of  a  larg-e  number 
of  cases  in  which  he  has  been  able  to  g-et  g-ood  results  by  the 
use  of  a  somewhat  vegetarian  diet  and  a  considerable  amount 
of  exercise ;  strong"  wines  and  beer  being"  forbidden.  As  re- 
gards diagnosis,  he  lays  g'reat  stress  on  the  periodicity  of  the 
depression  which  is  connected  with  gout,  and  considers  that  it 
is  quite  a  different  matter  from  melancholia  with  delusions. 
There  is  a  good  deal  to  be  said  for  this  distinction,  and  I  have 
mentioned  it  above,  but  the  cases  spoken  of  by  Dr.  Broadbent, 
in  the  lectures  I  have  previously  quoted  from,  and  the  fact  that 
not  a  few  cases  of  melancholia  have  been  recorded  in  which  all 
the  symptoms  promptly  cleared  up  on  the  supervention  of  an 
attack  of  gout,  show,  I  think,  that  true  melancholia,  with  de- 
lusions, has  sometimes,  at  least,  an  important  relation  to  uric 
acid.  Prof.  Lange  considers  that  regular  and  sufficient  exer- 
cise, as  by  walking,  riding,  rowing,  or  gymnastics,  is  an  impor- 
tant part  of  the  treatment;  and  this  is  the  case  as  I  know 
with  several  other  troubles  which  are  due  to  uric  acid;  and 
even  the  uric-acid  headache  may  be  driven  away  by  persever- 
ing in  exercise,  which,  though  it  makes  the  pain  worse  at  first, 
eventually  relaxes  the  arterioles  and  removes  the  headache  or 
depression.  A  hot  or  Turkish  bath  maj"  also  relax  the  arte- 
rioles and  remove  the  depression:  bat  exercise  not  only  relaxes 
the  arterioles  for  the  time,  but  also  improves  digestion  and 
prevents  dyspepsia. 

A  further  point  of  interest,  I  think,  is  to  be  found  in  the 
greater  frequency  of  mental  depression  at  certain  seasons  of 
the  year,  especially  the  warmer  months,  as  July;  and  looked 
at  apart  from  the  uric-acid  hypothesis  it  appears  a  somewhat 
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strang"e  thing-  that  mental  depression  should  be  greater  in  tlie 
brightest  and  warmest  month  of  tlie  year. 

I  liave  previously  pointed  out  that  there  is  probably  some 
relatively  minus  excretion  of  it  in  the  cold  months  (from  the 
effects  of  temperature  on  the  skin  excretion  and  so  on  the 
acidity),  and  in  the  paper  on  mental  de])ression  previously  re- 
ferred to,  I  have  drawn  attention  to  the  fact  that  statistics 
show  that  in  France  there  are  790  suicides  in  July,  as  ag-ainst 
some  550  or  600  in  each  of  the  other  months,  and  liave  sug- 
g-ested  that  the  plus  excretion  of  uric  acid  and  the  consequent 
mental  depression  may  account  for  this;  and  I  can  answer  for 
it  that  the  mental  depression  from  which  I  suffer  a  good  deal 
is  much  worse  in  Jul}^  than  in  any  month  in  the  year.  A 
further  instance  of  the  dependence  of  mental  depression  on 
the  excretion  of  uric  acid  is  to  be  seen  in  the  very  marked 
manner  in  which  it  is  associated  with  the  alkaline  tide  of  the 
morning-.  Ask  a  case  of  uric-acid  mental  depression  when  it 
is  worst,  and  he  is  almost  certain  to  say  in  the  morning-  after 
breakfast.  Further,  there  are  plenty  of  people  who  would  not 
own  to  mental  depression  who  3^et  manifest  very  clearly  the 
effects  of  the  excretion  of  uric  acid  in  the  alkaline  tide;  thus, 
look  at  a  middle-aged  high-feeding-  man,  who  is  fond  of  his 
dinner  and  his  wine,  and  notice  after  breakfast  as  he  sits  in 
his  carriag-e  or  train,  how  he  nods  over  his  paper,  how  he 
yawns  and  stretches  and  even  perhaps  lapses  into  a  snore,  and 
ask  him  further  as  to  his  mental  condition,  and  he  will  perhaps 
be  able  to  tell  you  that  a.ttention  to  business  is  at  this  time  an 
effort,  and  can  only  be  done  after  g-reat  stimulation  and  rous- 
ing-, till  a  few  hours  later  the  alkaline  tide  comes  to  an  end  and 
he  is  himself  again.  The  same  thing-  is  seen  in  the  alkaline 
tide  of  the  afternoon  (see  Fig-.  1)  after  a  heavy  lunch,  when 
mental  work  for  a  time  may  again  become  a  labor,  and  these 
changes  occur  day  after  day  in  numbers  of  men  who  are  other- 
wise quite  well  and  have  a  g-ood  night's  rest,  who  would  not 
acknowledg-e  to  mental  depression,  but  yet  show  very  clearl}^ 
by  the  above  sig-ns  the  effects  of  uric  acid  in  their  blood.  And 
probably  on  close  questioning-  it  mig'ht  be  g-ot  out  that  they 
took  a  more  g-loomy  view  of  matters  at  those  times  than  at 
others.  The  mental  depression  of  ui'ic  acid  is,  however,  so 
insidious  that  I  have  myself,  thoug-h  fully  aware  of  its  effects, 
been  sometimes  led  to  believe  that  my  affairs  were  really  go- 
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ing-  all  wrong,  it  only  very  gradually  dawning-  on  me  that  it 
was  only  my  old  friend,  uric  acid. 

Before  I  leave  the  subject  of  mental  depression,  I  will  just 
mention  one  more  point  of  interest  with  regard  to  the  action 
of  acids  on  the  feelings  and  mental  condition.  In  the  ''  Prager 
Med.  Wochenschrift,"  1889,  No.  38,  Dr.  G.  Hofmann  has  writ- 
ten a  paper  on  some  of  my  researches  on  uric  acid,  and  speak- 
ing of  the  subject  of  this  action  of  acids  on  the  mental  condi- 
tion, he  adds  the  following  very  interesting  note.  ''  Es  ist 
ganz  merkwiirdig  dass  in  Westbohmen,  vielleicht  audi  an- 
derswo,  das  Volk  den  sauren  Speisen  einen  giinstigen  Einfluss 
auf  Gemijthsstimmung  zuschreibt;  wenigstens  ist  dort  das 
Sprichwort :  Sauer  macht  lustig,  gang  und  gabe,"  which  shows, 
I  think,  that  the  mental  effects  of  acids  had  long  been  known 
to  the  inhabitants  of  Western  Bohemia,  and  probably  not  to 
them  o\\\y,  for  I  believe  that  all  drinks,  whether  wines,  beer, 
or  non-alcoholic  beverages  which  are  popular  in  England  to- 
day, are  mostly  extremely  acid,  and  do  produce  mental  bright- 
ness and  well-being;  the  result  so  often  attributed  to  them,  of 
cheering  the  spirits,  being,  I  think,  due  more  to  the  acid  than 
the  alcohol  they  contain :  though  both  probably  promote  a 
free  circulation  in  the  brain. 

Epilepsy. — In  investigating  cases  of  uric-acid  headache,  I 
was  not  very  long  in  coming  across  some  sufferers  who  had 
both  headache  and  epilepsy  ("  St.  Bartholemew's  Hosp.  Re- 
ports," Vol.  23,  p.  210),  these  diseases  occurring  either  together 
or  alternately,  sometimes  a  headache,  sometimes  a  fit,  and 
sometimes  a  fit  in  the  middle  of  a  headache;  and  on  looking  up 
the  matter,  I  found  that  Dr.  Liveing  ("  On  Megrim  and  Sick 
Headache,"  Churchill,  1873)  had  written  a  good  deal  on  the 
relationship  of  megrim  to  epilepsy  and  at  p.  205  he  says :  "  To 
begin  with  epilepsy.  This  is  doubtless  the  particular  neurosis 
which  exhibits  the  closest  connection  with  megrim,  both  in  the 
occasional  replacement  of  the  one  affection  by  the  other,  and 
also  in  the  occurrence  of  cases  of  a  character  intermediate  be- 
tween the  two."  He  also  quotes  from  numerous  other  ob- 
servers to  the  same  effect,  notably  from  Dr.  du  Bois  Raymond, 
and  his  hypothesis  that  migraine  is  due  to  a  tetanus  in  the 
muscular  walls  of  the  vessel  of  the  affected  part  of  the  head, 
and  further  refers  to  what  Du  Bois  Raymond  says  as  follows: 
"  If  Kussmaul  and  Tenner's  doctrine  is  right,  which  places  the 
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orig-in  of  many  epileptic  seizures  in  a  spasmodic  constriction 
of  all  the  arteries  of  the  head,  then  my  mii;raine  would  be  dis- 
tinguished from  this  kind  of  epilepsy  less  by  the  nature  of  the; 
disturbance  which  prevails  in  it,  than  by  its  deg-ree  and  ex- 
tent." It  appears  to  me  that  if  the  headache  is  due  to  a  spasm 
in  certain  vaso-motor  regions,  and  some  cases  of  epilepsy  are 
due  to  spasm  in  certain  other  neig-hboring-  regions,  and  if,  as  I 
have  sug-g-ested,  the  spasm  in  the  case  of  headache  is  due  to 
the  irritation  of  uric  acid  in  the  blood,  it  is  but  a  small  step  to 
suppose  that  the  epileptic  spasm  may  be  due  to  the  same  cause. 
After  observing-  this  relationship  I  beg-an  to  examine  the  ex- 
cretion of  uric  acid  in  cases  of  epilepsy,  and  in  "  Neurologisches 
Centralblatt "  (No.  5,  1888)  I  have  given  the  results  obtained 
in  one  of  the  first  cases  I  was  able  to  observe,  and  these  show 
that  before  the  fits  began  uric  acid  was  to  urea  as  1 :  50,  at  the 
time  of  the  first  fit  it  rose  to  1 :  38,  between  the  first  fit  and  the 
second  it  fell  1 :  40,  at  the  second  fit  it  rose  to  1:33,  and  fell 
again  after  it,  and  later  in  the  same  day  the  urine  excreted 
during  a  series  of  ver^^  severe  fits  gave  a  relation  of  1 :  20,  fall- 
ing ag'ain  to  1 :  33,  or  nearly  normal,  when  the  fits  ceased.  Since 
that  I  have  been  able  to  observe  several  cases,  and  wherever 
I  could  get  the  urine  of  the  fit  separated  with  sufficient  accuracy 
from  that  excreted  before  and  after  it,  I  found  a  plus  excretion 
of  uric  acid.  The  reason  why  such  great  care  is  necessary  to 
separate  the  urine  of  the  fit  m^y,  I  think,  be  seen  from  the 
figures  I  have  just  given,  for  as  the  uric-acid  excretion  was 
much  below  normal  before  the  fits,  but  much  above  normal 
during  their  continuance,  if  the  urine  of  the  two  periods  were 
mixed  the  plus  would  balance  the  minus,  and  no  result  would 
be  apparent  (it  maj  be  remembered  that  I  met  with  a  similar 
difficulty  in  estimating  the  correct  relation  of  the  excretion  of 
uric  acid  to  headache).  There  is  this  further  point  of  interest 
with  regard  to  the  minus  excretion  of  uric  acid  that  precedes 
the  fits,  that  fits  have  been  observed  (Ross,  "Diseases  of  ihe 
Nervous  S3'Stem,"  Ed.  1,  Vol.  2,  p.  91G)  in  many  cases  to  bo 
preceded  by  a  condition  of  mental  brilliancy  and  well-being, 
which,  after  what  I  have  said  on  mental  depression,  will  easily 
be  understood  to  depend  on  the  complete  absence  of  uric  acid 
from  the  blood  which  accompanies  the  period  of  minus  ex- 
cretion preceding  the  fit,  so  that  here  again  we  have  many 
symptoms  linking  themselves  together  and  tending  to  show 
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that  the  rohition  of  the  epileptic  fits  to  the  excretion  of  uric 
acid  is  not  a  mere  coincidence.  Tlie  same  thing*  also  has  been 
noticed  by  sufferers  from  uric-acid  headache,  as  several  of  these 
have  placed  on  record  (and  I  have  observed  the  same  thing- 
myself)  that  a  severe  headache  is  often  preceded  hj  a  few 
hours  of  unusual  mental  brilliancy  and  well-being,  and  thus 
the  parallel  between  uric-acid  headache  and  uric-acid  epilepsy 
appears  to  me  to  be  very  complete. 

Here  again,  as  with  headache  and  mental  depression,  I  do 
not  claim,  or  think  of  claiming-,  that  all  epileptic  fits  are  due 
to  uric  acid,  and  indeed,  other  causes  for  them  are  sufficiently 
well  known,  but  I  do  think  that  some  fits  are  due  to  uric 
acid  or,  perhaps,  i-ather  to  its  effects  on  the  pulse  tension  and 
the  cerebral  circulation,  and  there  are,  I  think,  a  good  many 
observers  Avho  believe  that  arterial  tension  is  raised  at  the 
time  of  the  fit  in  many  cases.  Again  I  think  it  is  quite  possi- 
ble that  even  where  there  is  an  organic  cause  for  the  fits  the 
vascular  changes  produced  by  uric  acid  may  precipitate  the 
attacks,  the  thickening-  of  membranes  or  the  pressure  of  a  new 
gTowth  may  be  practically  constant,  and  only  when  the  effect 
of  these  are  for  a  time  intensified  by  the  vaso-motor  effects  of 
uric  acid,  do  we  get  a  fit.  Epilepsy  has  in  family  history  and 
concomitant  symptoms  many  of  the  marks  which  serve  to 
distinguish  mental  depression  and  headache,  due  to  uric  acid; 
thus,  gout  and  headache  are  often  prominent  among-  ances- 
tors, and  dyspepsia  is  a  very  common  occurrence  among  epi- 
leptics, even  if  it  be  not  the  absolute  cause  of  the  uric-acid 
storm  and  the  fit;  some  epileptics,  indeed,  remark  that  the 
eating-  of  certain  indigestible  articles  of  diet  is  sure  to  be  fol- 
lowed by  a  fit,  and  taking  uric  acid  as  the  cause,  the  sequence 
is  not  difficult  to  explain ;  then  again  reedy  nails,  some  amount 
of  high  tension  of  the  pulse,  or  the  signs  of  this  high  tension  in 
the  heart  or  vessels,  are  not  uncommon  in  epileptic  patients. 

Taking  this  view  of  the  causation  of  epilepsy  it  is  now  not 
difficult  to  understand  why  lead  should  have  got  the  credit  of 
producing  epileps}",  and  wh}-  iron  should  do  harm  in  those  sub- 
ject to  it;  both  these  drug-s  cause  retention  of  uric  acid  and  lay 
up  a  store  of  it  in  the  body,  which  at  the  end  of  a  few  hours, 
or  days,  is  swept  into  the  blood  and  produces  its  evil  effect. 
With  neither  iron  nor  lead  is  the  retention,  as  we  have  seen, 
permanent;  it  lasts  for  a  few  hours,  and  then  gives  place  to  a 
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normal  excretion;  further,  in  such  cases  of  lead  poisoning-  fol- 
lowed by  epilepsy,  as  I  have  been  able  to  observe,  the  fit  did 
not  come  while  the  patient  was  about,  and  fairly  well;  but 
after  he  had  come  to  hospital  and  was  ill  and  generally  upset, 
as  regards  his  digestive  processes;  so  that  here  again  we  have 
the  action  of  dyspepsia  in  sweeping  out  retained  uric  acid  and 
producing  epilepsy,  headache,  mental  depression,  or  all  three* 
The  treatment  of  epilepsy  may,  I  think,  throw  some  further 
light  on  its  causation,  for  it  has  long  been  known  that  some 
cases  of  epilepsy  improve  very  greatly  or  ma3'  even  get  com- 
pletely rid  of  their  tits  on  a  farinaceous  diet,  and  Dr.  Broad- 
bent,  in  the  lectures  previously  mentioned,  has  pointed  out 
that  cases  of  epilepsj'  in  which  there  is  high  tension  of  the 
pulse,  are  especially  benefited  by  this  diet.  With  regard  to 
drugs,  I  at  one  time  thought  that  much  good  might  be  done 
in  uric-acid  epilepsy  by  the  use  of  a  drug,  like  salicylate  of 
soda,  which  would  provide  for  a  constant  free  excretion  of  uric 
acid,  while  preventing  it  from  acting  on  the  arterioles  and 
causing  headache  or  epilepsy,  and  to  some  extent  this  was 
true;  but  in  a  disease  like  epilepsy,  which  is,  so  to  speak,  always 
on  the  look-out  for  its  opportunity,  it  is  impossible,  even  with 
salicylate  of  soda,  to  keep  the  blood  so  free  from  uric  acid  that 
there  shall  never  be  a  little  of  it,  which,  escaping  from  the  in- 
fluence of  the  salic3"late,  may  come  under  the  influence  of  an 
alkali  and  so  effect  arterial  tension,  and  produce  bad  results. 
And  while  salicylate  of  soda  has  appea^^ed,  in  some  cases,  to  do 
very  great  good  for  a  little  time,  it  has  never  resulted  in  any- 
thing like  a  cure;  but  just  the  same  might  be  said  of  salicylate 
of  soda  as  a  cure  for  the  uric-acid  headache,  for  though,  while 
its  influence  is  kept  up,  and  all  the  uric  acid  in  the  blood  is 
combined  with  it,  there  is  no  pain,  there  is  no  surer  method  of 
getting  a  headache  than  that  of  taking  on  one  day,  say  20  to 
30  grs.  of  salicylate  of  soda,  which  brings  into  the  blood  a 
large  amount  of  uric  acid,  some  only  of  which  will  be  excreted, 
the  rest,  however,  on  the  following  morning,  when  the  influence 
of  the  salicylate  begins  to  fail,  will  come  under  the  influence  of 
the  ordinary  alkaline  tide,  and  a  headache  will  be  the  almost 
certain  result,  and  indeed,  this  is  one  of  the  most  certain  methods 
of  producing  high  arterial  tension  and  a  headache.  Now,  if  the 
same  thing  were  to  occur  in  a  patient  subject  to  epilepsy,  I 
should  expect  that  a  fit  would  be  the  result,  and  this  explains 
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the  comparatively  small  success  which  has,  so  far  as  I  know, 
attended  the  use  of  salicylate  of  soda  in  this  disease.  Drugs 
that  appear  to  me  at  the  present  moment  to  offer  more  hope 
of  success  at  the  time  of  the  attack  of  epilepsy  are  those  which, 
like  morphia,  produce  retention  of  uric  acid,  and  it  has  occa- 
sionally been  used  with  some  success  in  cases  of  epilepsy;  and 
nitro-g-lycerin,  which  also,  I  believe,  raises  the  acidity  of  the 
urine,  and  causes  the  retention  of  uric  acid,  but  has  the  g-reat 
advantag-e  as  regards  epilepsy  that  it  acts  with  extreme  rapid- 
ity and  produces  either  directly  or  indirectly  a  marked  fall  in 
arterial  tension,  and  the  use  of  this  drug  in  epilepsy  has,  I 
notice,  recently  been  attracting  some  attention.  Taking  it, 
however,  that  some  cases  of  epilepsy  are  due,  in  the  way  I  have 
attempted  to  point  out,  to  uric  acid  and  its  effect  on  the  ves- 
sels, I  have  no  expectation  that  drugs,  other  perhaps  than 
bromides,  which  quiet  the  centres  and  prevent  their  reacting 
to  the  irritant,  will  ever  contribute  very  much  to  the  cure  of 
epilepsy;  the  most  I  should  expect  of  them  would  be,  that  in 
certain  cases,  where  there  was  some  warning'  association  with 
headache,  or  other  signs  by  which  the  onset  of  the  fits  could  be 
foretold,  they  would  perhaps  keep  them  off  or  render  them 
somewhat  less  severe;  but  I  do  think,  in  properly"  selected  cases 
and  in  patients  who  are  both  able  and  willing*  to  follow  pre- 
scribed rules  of  diet,  a  farinaceous  or  milk  diet,  of  a  more  or 
less  pronounced  character,  may  produce  g-reat  and  lasting 
benefit. 

I  think  that  at  this  point  it  may  be  worth  while  to  stop  for 
a  moment  and  just  review  shortly  the  physiological  changes 
which  can  be  produced  hj  influencing  the  uric  acid  and  its 
amount  in  the  blood.  On  the  one  hand  we  have  a  plus  excre- 
tion of  uric  acid  under  alkali,  a  low  acidity  of  the  urine,  high 
alkalinity  of  the  blood,  relatively  high  arterial  tension  and 
slow  pulse,  cold  surface  and  extremities;  deficient  circulation 
in  the  brain  cortex,  causing  depression  or  melancholia,  and 
possibly,  in  addition,  spasm  in  various  vaso-motor  areas  caus- 
ing headache  or  epilepsy.  On  the  other  hand,  we  have  minus 
excretion  of  uric  acid  in  the  urine  under  acid,  high  acidity  of 
the  urine,  low  alkalinity  of  the  blood,  reduced  arterial  tension, 
and  quickened  pulse,  warm  surface  and  extremities,  active  cir- 
culation in  the  cerebral  cortex,  causing  mental  brilliancy  and 
a  feeling  of  well-being.     Further,  if  there  was  much  uric  acid 
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ill  the  blood  at  the  tmie  of  the  rise  in  acidity,  we  shall  have 
various  amounts  of  shooting-  pains  in  joints,  up  to  an  acute 
attack  of  g-out.  Such  a  sequence  I  have  seen  hundreds  of 
times  in  myself,  and  have  come  across  various  portions  of  it 
more  or  less  perfect  and  complete  in  a  very  larg-e  number  of 
patients. 

There  is  one  little  point  which  I  think  of  some  interest  as  a 
corroboration  of  my  views  on  the  effect  of  uric  acid  on  pulse 
tension,  and  I  may  perhaps  as  well  mention  it  here.  A  g-ood 
many  people,  I  think,  must  have  noticed  that  in  conditions  of 
dyspepsia  the  pulse  will  occasionally  be  found  to  intermit  in  a 
patient  who  has  no  obvious  signs  of  heart  disease,  and  whose 
pulse,  when  in  his  ordinary  health,  is  quite  regular,  and  I  have 
noticed  the  same  thing  in  myself,  and  have  several  pulse  traces 
in  which  this  intermission  is  shown;  and  it  is  remarkable  that 
out  of  a  very  large  number  of  pulse  traces  this  intermission 
shows  itself  only  in  those  in  which  there  is  high  tension,  so 
that  I  have  come  to  regard  this  intermission,  not  as  a  nervous 
phenonemon,  but  as  a  flutter  or  failure  of  the  heart  before  ris- 
ing- tension.  I  will  here  mention  what  I  consider  to  be  a  very 
interesting  passage  in  the  works  of  Abernethy  ("Surgical  Ob- 
servations," p.  233,  Ed.  3,  "On  the  Constitutional  Origin  of 
Local  Disease  "),  speaking  of  his  own  symptoms,  he  goes  on  to 
relate  how  one  day  after  considerable  fatigue,  he  was  seized 
with  pain  and  a  sensation  of  coldness  in  the  region  of  the 
stomach,  he  had  no  appetite,  and  the  biliary  secretion  was 
suppressed;  he  also  relates  that  while  this  disorder  continued 
liis  pulse  intermitted  very  frequently  and  he  was  distressed 
with  hypochondriacal  sensations,  but  that  upon  an  alteration 
in  the  state  of  the  digestive  organs,  and  a  renewal  of  the  biliary 
secretions,  which  happened  quite  suddenly  after  taking  five 
g-rains  of  mercurial  pill,  his  pulse  became  perfectly  regular, 
and  his  mind  tranquil.  Here  we  have  an  almost  absoluteh^ 
complete  picture  of  a  uric-acid  storm ;  the  uncomfortable  feeling" 
and  coldness  in  the  region  of  the  stomach,  corresponding,  I  be- 
lieve, with  some  g-astro-hepatic  congestion,  followed,  no  doubt, 
b^^  minus  absorption  of  food,  a  fall  in  acidity,  and  a  flood  of 
uric  acid  in  the  blood,  causing  a  pulse  of  high  tension,  which 
accounts  for  the  intermission,  and  also  for  the  distressing- 
hypochondriacal  symptoms;  the  afbsence  of  bile  was  probably 
due  to  catarrh  of  the  duodenum  and  ducts,  and  the  mercury. 
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in  i)roinoting-  the  excretion,  relieving"  the  catarrh  and  conges- 
tion, soon  broug-lit  about  more  vigorous  digestion,  and  the  ris- 
ing acidity,  even  if  tlie  mercury  itself  did  not  directly  affect 
the  uric  acid  (see  further  on  the  elTect  of  mercury  on  meta- 
bolism in  the  liver),  then  drove  uric  acid  out  of  the  blood,  re- 
duced the  tension,  and  thus  the  pulse  became  regular  and  the 
mind  tranquil. 

I  am  indebted  to  Dr.  Gee  for  the  reference  to  these  very 
Interesting  remarks,  and  the  history  which  Abernethy  here 
gives  of  his  own  symptoms.  It  will,  I  think,  be  seen  that  the 
action  of  uric  acid  on  the  pulse  and  the  mental  condition,  as  I 
have  observed  it,  enables  us  to  explain  nearlj^  every  symptom 
he  mentions. 

Gout. — From  what  has  been  previously"  said,  a  gout  attack 
appears  to  be  a  tolerably  simple  matter,  and  need  not  detain 
us  very  long;  practically  I  believe  that  anything  which  drives 
uric  acid  out  of  the  blood  and  into  a  joint  will  produce  an  at- 
tack; and  Sir  A.  Garrod  has  pointed  out  ("Gout  and  Rheu- 
matic Gout,"  p.  292)  that  the  cartilages  and  ligaments  of 
joints  are  less  alkaline  than  the  blood  and  tissue  fluids  in  gen- 
eral, so  that,  if  the  uric  acid  is  retained  in  the  liver  and  spleen 
because  they  are  less  alkaline  than  other  organs  and  tissues, 
it  may  be  retained  in  the  fibrous  tissues  and  cartilages  of  joints 
for  a  similar  reason;  further,  the  joint  structures  differ  from 
the  liver  and  spleen  in  being  but  lowly  vascular,  so  that  changes 
in  the  blood  and  circulation  will  not  affect  them  as  soon  as  the 
liver  and  more  vascular  organs,  and  thus,  while  uric  acid  may 
after  a  time  be  deposited  in  the  joint  tissues,  it  will,  when  there, 
be  but  slowly  influenced  by  the  changes  in  the  blood  and  will 
only  be  removed  by  slow  degrees. 

The  most  common  way  in  which  uric  acid  comes  to  be 
driven  out  of  the  blood  and  deposited  in  the  joints  is  by  a  rise 
of  acidity,  but  any  drug  which  diminishes  the  solubility  of  uric 
acid,  as  lead  or  iron,  will  act  in  the  same  way,  so  that  in  simple 
terms  a  gout  attack  is  a  retention  of  uric  acid  in  a  joint,  and 
the  cure  of  that  attack  is  the  w^ashing  of  the  uric  acid  out  of 
that  joint  by  salicylate  of  soda,  alkalies,  or  colchicum,  which  I 
think  acts  as  an  alkali.  In  "  St.  Bartholomew's  Hospital  Re- 
ports," Vol.  24,  p.  217,  I  have  given  notes  of  a  case  in  which  I 
followed  the  excretion  of  uric  acid  and  urea  through  several 
attacks;   in  all  of  them,  when  the  pains  were  increasing  and 
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the  temperature  rising',  there  was  a  minus  excretion  of  uric 
acid  in  the  ui'ine,  that  is  to  say,  it  was  being"  retained  in  the 
body,  and  on  all  occasions  when  the  pains  were  diminishing- 
and  the  temperature  falling  there  was  a  plus  excretion  of  uric 
acid,  which  was  brought  about  for  the  most  part  \>y  the  action 
of  salicylate  of  soda.  These  attacks,  or  the  rise  of  acidity  which 
occasioned  them,  was  in  one  case  due  to  a  diet  containing  meat 
and  stout,  in  the  other  cases  to  phosphate  of  soda,  about  the 
action  of  which  I  have  already  spoken,  and  in  one  last  attack 
it  was  possibly  due  to  a  preparation  of  iron  which  was  being' 
taken,  aided  by  constipation,  which  was  troublesome  through- 
out. Of  the  action  of  constipation  and  its  effect  in  causing  a 
rise  of  acidity,  I  have  already  spoken  in  discussing  the  action 
of  opium.  Practically  I  think  that  all  drugs  which  cause  a 
retention  of  uric  acid  will,  in  a  gouty  patient,  precipitate  an 
attack,  but  only  when  they  do  produce  a  retention  of  uric 
acid;  if  anything  prevents  their  action,  as,  for  instance,  the 
presence  of  much  alkali  which  will  overpower  an  acid,  or  the 
presence  of  dyspepsia  and  diarrhoea,  which  may  overpower 
anything  but  a  very  large  dose  of  opium,  then  there  is  no 
diminution  of  uric  acid  in  the  urine  and  no  attack  of  gout  re- 
sults;- so  that  in  estimating  the  result  with  any  given  drug,  it 
is  necessar}^  to  bear  all  the  facts  in  mind,  and  not  to  be  misled 
into  attributing  a  failure  to  the  drug  Avhen  it  is  really  due  to 
other  conditions  present. 

With  regard  to  drug  action  in  any  given  case,  there  is 
further  to  be  borne  in  mind  that  absorption  may  be  interfered 
with,  as  during  certain  conditions  in  attacks  of  headache,  or 
epilepsy,  and  that  drugs  put  into  the  stomach  may  remain 
there  for  hours  untouched.  That  such  is  the  case  may  easily  be 
understood  by  any  one  who  observes  the  phenomena  of  an  or- 
dinary dyspeptic  attack,  a  patient  perhaps  takes  a  meal  at 
T  or  8  P.M.,  probably  not  feeling  very  well,  but  having  no  actual 
vomiting;  several  hours  later,  as  in  the  early  morning,  he  may 
very  probably  vomit  this  meal  in  a  completely  undigested 
condition.  I  had  an  extremely  interesting  instance  of  soine- 
thing  of  this  kind  in  a  case  of  epilepsy  which  I  was  treating- 
with  sahcylate  of  soda,  as  on  several  occasions  the  urine  passed 
during  the  fit  gave  no  reaction  with  perchloride  of  iron,  though 
that  passed  after  the  fits  gave  a  strong  reaction  Avithout  any 
more  of  the  drug  having  been  given.   The  fits  in  this  case  were 
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often  accompanied,  just  as  in  the  case  of  lieadaclie,  by  a  certain 
amount  of  nausea,  and  I  believe  while  this  was  present  there 
was  no  absorption  of  the  salicylate  lying-  in  the  stomach,  and 
the  supply  in  the  blood  and  urine  soon  failed,  thus  accounting- 
for  the  absence  of  reaction  with  iron.  Some  people  who  have 
noticed  some  similar  facts  with  regard  to  epilepsy,  have  soug-ht 
to  explain  them  as  the  result  of  a  failure  of  execretion  during- 
a  fit,  but  there  is,  I  tliink,  nothing-  to  support  this  hypothesis, 
as  I  have  shown  that  the  urea  excretion  g-oes  on  during  the  fit 
nuich  as  usual,  while  the  uric-acid  excretion  is  considerably^  in 
excess  of  the  normal;  both  these  substances  come  from  or 
throug-li  the  blood,  why  should  not  the  salicj'-late  do  the  same 
if  it  is  there  ?  M3'  impression  is,  as  I  have  said,  that  it  is  not 
there  because  it  has  not  been  absorbed  from  the  stomach. 

A  good  deal  has  been  said  lately  on  the  subject  of  the 
treatment  of  obesity  by  a  diet  of  lean  meat  and  hot  water,  and 
several  people  have  asked  me.  whether  such  a  diet  would  not 
be  very  harmful  in  gouty  cases.  Their  view  seemed  to  be 
that,  if  a  large  j)roportion  of  meat  with  a  mixed  diet  does  great 
harm  in  many  diseases  connected  with  uric  acid,  a  pure  meat 
diet  should  do  more  harm.  I  may  say  that  this  view  com- 
meuds  itself  to  me  as  little  for  its  logic  as  its  phj'siology ;  first 
of  all  it  does  not  follow  that,  because  a  large  proportion  of 
meat  in  a  mixed  diet  does,  as  I  firmly  believe,  great  harm  in 
gout,  a  pure  meat  diet  will  do  more  harm;  secondly,  physi- 
ology furnishes  us  with  several  instances  in  which  articles 
of  diet,  not  in  themselves  harmful,  yet  do  injury  when  com- 
bined with  certain  other  articles.  To  mention  one  instance, 
a  great  many  people  know  that  a  very  limited  quantity  of  fat 
and  butter  taken  along  with  an  ordinary  mixed  diet,  will  cause 
dyspepsia  and  biliousness,  but  I  know,  and  have  heard  several 
other  i^eople  when  making-  a  change  of  diet  remark  the  same 
fact,  that  on  a  milk  or  farinaceous  diet,  butter  and  fat  can  be 
taken  to  almost  any  extent  without  harm;  and  the  explana- 
tion of  this  is  not,  I  think,  difficult ;  for  Parkes,  in  his  work  on 
the  urine,  p.  58,  tells  us  that  fat  prevents  the  oxidation  of 
nitrogen,  so  that  it  is  eas^^  to  understand  why  it  should  do 
harm  when  taken  with  much  nitrogenous  food,  but  not  when 
taken  with  a  vegetarian  diet.  It  seems  to  me  very  probable 
that  the  fatty  and  starchy  elements  in  an  ordinary  mixed  diet 
may  interfere  with  the  metabolism  of  the  nitrogen  in  the  meat, 
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and  thus  do  harm,  but  it  does  not  follow  that  meat  alone  will 
do  any  harm.  As  regards  uric  acid,  I  will  g-o  into  this  lual.tei-  a 
httle  more  fully.  In  my  paper  in  the  "  Journal  of  PliNsiolog-y," 
previously  referred  to,  I  have  spoken  of  the  action  of  acids  in 
driving-  some  of  the  uric  acid  in  the  blood  throug-h  the  liver, 
and  causing-  it  to  be  there  converted  into  urea;  and  I  believe 
that  under  certain  conditions,  when  the  liver  metabolism  is 
extremely  active,  all  the  uric  acid  that  finds  its  way  into  the 
blood  may  be  thus  converted  into  urea,  and  I  think  also,  that 
mercury  and  perhaps  some  other  drugs  which  stimulate  and 
quicken  metabolic  processes  in  the  liver,  do  for  a  time  cause 
such  reconversion  of  uric  acid  into  urea.  Looking-  at  the 
matter  from  this  point  of  view,  it  seems  to  me  that  if  the  diet 
of  lean  meat  does,  as  those  who  use  it  assert,  stimulate  the 
entire  metabolism  of  the  body,  one  of  its  effects  may  be  that 
all  uric  acid  which  overflows  from  the  kidney  into  the  blood, 
and  under  ordinary  circumstances  mig-ht  be  stored  as  uric  acid 
in  the  liver  and  spleen,  is  under  these  circumstances  converted 
mto  urea  during-  its  passage  through  the  liver  and  so  com- 
pletely' got  rid  of,  so  that  with  a  pure  meat  diet  w^e  might 
have  really  less  uric  acid  to  deal  with,  and  less  stored  in  the 
body  than  with  an  ordinary  mixed  diet.  With  regard  to  this 
point,  my  object  in  all  that  I  have  written  has  been  to  point 
out  that  people  on  a  mixed  diet  generally  form  uric  acid  in 
the  relation  to  urea  of  about  1 :  33,  and  that  those  of  them  wiio 
are  gouty  are  so,  not  from  an  increased  formation,  but  from  a 
failure  in  the  excretion  of  this  uric  acid ;  but  I  am  not  prepared 
to  say  that  there  may  not  be,  under  certain  conditions  and  as 
a  result  of  the  action  certain  drugs,  what  practically  amounts 
to  a  lessened  formation  of  uric  acid  below  the  level  of  1:33; 
for  though  the  uric  acid  in^j  be  originally  formed  in  about 
this  relative  proportion,  if  any  part  of  it  which  escapes  imme- 
diate excretion  is  at  once  converted  into  urea  the  result  is  the 
same  as  regards  uric-acid  disease  as  if  there  had  been  a  les- 
sened formation. 

I  have  previously  given  my  results  showing  the  excretion 
of  uric  acid  over  long  periods,  these  results  ranging  from  a 
relation  to  urea  of  1 :  30  to  1 :  33,  In  the  table  from  Lehmann 
previously  given,  the  relations  run  from  1 :  22  to  1 :  38,  but  I 
have  given  my  reasons  for  thinking  that  these  are  probably 
variations  in  excretion;  I  have  got  just  such  variations  in  my 
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ilaih'  work,  and  indeed  can  cause  them  at  pleasure,  but  taken 
over  a  loner  period  the  result  comes  out  about  1 :  33,  which  is,  I 
think, .a  rouyii  i;uide  to  the  real  relative  formation  of  the  two 
substances.  Further,  MM.  Yvon  and  Berlioz  have  given 
C'Rev.  de  Med,,"  Sept.,  1888)  relations  of  1:30  or  1:40  as  the 
results  of  two  separate  sets  of  investigations,  and  my  1:33  is 
intermediate  between  these.  Again  Lecanu,  quoted  b}^  Sir 
Dyce  Duckworth  ("A  Treatise  on  Gout,"  p.  120)  has  arrived  at 
the  same  relation  that  I  have :  1:33.  It  seems,  then,  that 
there  is  good  reason  to  believe  that  the  natural  relation  of  uric 
acid  to  urea  in  excretion,  and  I  would  add  formation,  on  a 
mixed  diet  is  1 :  33.  But  a  man  who  never  excreted  uric  acid 
in  a  greater  relative  proportion  to  urea  than  1 :  33  would,  if  my 
results  are  correct,  never  have  a  uric-acid  headache  or  mental 
depression,  and  to  get  either  of  these  there  must  be  first  of  all 
some  retention  or  storage  followed  by  some  plus  excretion. 

Results  with  drugs  point  to  the  same  thing,  none  of  them 
can  cause  a  plus  excretion  for  more  than  a  day  or  two,  it  then 
falls  down  to  somewhere  near  1 :  33.  Further,  if  a  powerful 
solvent,  such  as  salicylate  of  soda,  is  given  for  a  day  or  two 
causing  a  plus  excretion,  an  alkali  given  in  sequence  to  it  will 
have  nothing  to  act  upon  and  will  cause  no  plus  excretion 
whatever;  but  if  an  acid  be  given  for  some  days,  causing  re- 
tention, an  alkali  following  it  will  cause  a  plentiful  excretion. 
It  is  a  very  common  thing  in  the  action  of  a  salicylate  to  find 
that  on  the  day  of  its  first  great  rise  of  uric-acid  excretion, 
there  is  some  rise  of  urea  also,  and  I  think  that  this,  in  part 
at  least,  may  be  due  to  conversion  of  uric  acid,  some  of  that 
washed  out  of  the  spleen  being  converted  into  urea  as  it  passes 
the  liver. 

Such  are  the  arguments  against  plus  formation  of  uric  acid 
above  the  relation  to  urea  of  1 :  33  and  in  favor  of  all  fluctua- 
tions met  with  in  practice  being  those  of  excretion. 

There  are,  however,  several  facts  which  point  to  a  possible 
conversion  into  urea  of  more  or  less  of  the  uric  acid  which  is 
formed,  and  I  am  inclined  to  believe  that  when  a  meat  diet 
quickens  the  metabolism  of  the  body,  as  in  the  case  of  stout 
people  who  become  thin  on  it,  it  may  promote  a  more  exten- 
sive conversion  of  uric  acid  in  the  liver,  and  thus  actually  re- 
duce the  amoimt  in  the  bod,y. 

It  must,  however,  I  think,  be,  in  many  cases  at  least,  an 
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absolute  diet  of  lean  meat  and  water,  for  before  I  beg-an  to 
alter  my  diet  in  tlie  direction  of  veg-etarianism  I  had  tried  a  larg-e 
amount  of  meat  food  in  a  mixed  diet,  meat,  egg's  and  fish,  form- 
ing- roug-hly  about  two-thirds  of  my  solid  food,  I  took  also  a 
large  amount  of  muscular  exercise  and  was  living-  under  most 
favorable  conditions  for  g-eneral  health;  but  with  all  this,  my 
headaches  were  both  frequent  and  severe.  Now,  however,  on 
a  diet  of  milk,  friut,  and  vegetables,  with  an  occasional  egg-, 
they  are  almost  nil,  even  under  the  g-eneral  conditions  of  a 
sedentary  life,  which  are  mucli  less  favorable  to  health. 

Dr.  Broadbent  records  cases  in  which  a  farinaceous  diet 
lowers  arterial  tension  and  cures  mental  depression  or  epi- 
lepsy. Prof.  Lange  has  g-ot  g-ood  results  with  a  similar  varia- 
tion of  diet  in  mental  depression ;  and  the  value  of  a  milk  diet 
in  acute  rheumatism  or  g-out  and  all  forms  of  nephritis  hardly 
requires  to  be  mentioned. 

So  that  while  I  do  not  expect  that  a  pure  meat  diet  would 
necessarily  do  harm  and  believe  that  in  some  cases  it  might 
even  do  g-ood,  as  for  instance  where  g-out  is  conjoined  with 
obesity,  I  think  that  the  ev^idence  of  experience,  not  to  men- 
tion physiology,  is  in  favor  of  the  treatment  of  this  class  of 
disease  bj^  a  reduction  of  meat  food;  and  there  seems  no  reason 
to  doubt  that  in  the  absence  of  org-anic  disease  this  can  be 
done  with  impunity,  as  in  my  own  case,  and  I  have  seen  even 
in  this  country  powerful  working-  men  who  said  they  never 
touched  meat  from  year's  end  to  year's  end,  and  I  have  seen 
in  Scotland  plenty  of  men  who  could  compare  favorably  with 
any  Eng-lisli  navvy,  the  staple  of  whose  diet  was  skim  milk  and 
oatmeal,  bread  and  butter;  meat  or  fish  being-  obtainable  only 
once  a  week,  or  market  da3's,  and  not  alwaj^s  then. 

In  myself  a  chang-e  from  a  diet  of  fish,  eg-g-s,  and  occasional 
meat  in  small  amount  to  one  consisting-  of  milk,  fruit,  and  vege- 
tables, with  only  very  occasionally  an  eg-g,  reduced  the  urea 
formation  from  the  averag-e  level  of  about  400  grs.  in  the 
twenty-four  hours,  down  to  300  g-rs.,  in  the  same  time,  and  the 
uric  acid  and  acidit}^  fell  to  a  corresponding-  extent.  This  diet 
continued  for  eighteen  months  produced  no  change  in  weight 
or  ])h3^sical  streng-th,  and  the  only  evil  I  could  lay  to  its  charg-e 
was  some  slight  increase  of  mental  depression,  this  being  spe- 
cially marked  in  Julj^  and  the  summer  months,  but  at  worst  it 
was  a  mere  trifle  compared  to  the  headaches  which  I  avoided, 
V— 23 
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and  even  this  will  probably  cease  when  all  the  uric  acid  accu- 
mulations of  previous  years  have  been  excreted.  (My  previous 
change  from  an  ordinary  diet  v^^ith  meat  once  or  twice  a  day, 
to  one  with  fish  antl  egg's  also  produced  a  like  alteration;  my 
urea  formation  on  ordinary  diet  being-  about  500  g-rs.  per  day.) 

It  appears,  then,  as  if  there  is  at  times  some  small  retention 
of  uric  acid  even  on  vegetarian  diet,  and  as  so  many  things 
besides  diet  affect  the  alkalinity  of  the  blood  and  tissue  fluids, 
and  the  acidity  of  the  urine,  this  is  not  perhaps  to  be  wondered 
at,  but  the  absolute  amount  of  uric  acid  being*  small,  the  most 
it  can  do  is  to  cause  a  little  depression.  The  same  reasoning 
must,  I  think,  apply  to  gout,  for  if  there  is  less  uric  acid  formed 
and  less  retained,  there  must  be  less  to  cause  joint  troubles 
than  on  a  diet  containing  a  larger  proportion  of  meat  and 
animal  food. 

Acute  Rheumatism. — -Gout  is  considered  to  be  due  to  uric 
acid,  and  it  is  cured  hy  salicylate  of  soda,  which  causes  a  large 
excretion  of  uric  acid.  Acute  rheumatism  in  the  same  yvduj  is 
cured  by  salicylate  of  soda,  which  in  this  case  also  causes  an 
enormous  excretion  of  uric  acid,  but  yet,  acute  rheumatism  is 
said  to  be  due  to  miasm,  microbes,  and  all  kinds  of  things, 
other  than  uric  acid.  I  shall  now  as  shortly  as  possible  give 
a  few  of  the  facts  which.seem  to  me  to  point  to  the  possibility 
of  acute  rheumatism  being  due  to  uric  acid,  just  as  is  the  case 
with  gout.  First  of  all  there  is  the  argument  with  regard  to 
the  action  of  salic\^late  of  soda,  and  there  is  no  doubt  whatever 
that  as  this  substance  relieves  the  pain  and  brings  down  the 
temperature  of  acute  rheumatism,  it  also  causes  a  relatively 
enormous  excretion  of  uric  acid.  Thus  in  one  case  under  nry 
care  I  got,  in  the  first  twenty-four  hours,  under  salicylates  an 
excretion  of  upward  of  26  grs.  of  uric  acid,  this  occurring  in  a 
patient  whose  normal  excretion  would  be  about  10  or  12  grs., 
and  though  there  was  a  rise  in  urea  at  the  same  time,  the  re- 
lation of  ui'ic  acid  to  urea  was  about  1:17,  this  showing,  I  think, 
that  a  very  large  amount  of  the  uric  acid  excreted  did  not  come 
from  the  kidney  direct,  but  from  a  store  in  other  parts  of  the 
body,  as  the  joints  or  viscera,  and  my  impression  is  that  if  this 
uric  acid  came  from  the  joints,  its  presence  there  was  quite 
sufficient  to  account  for  all  the  pain  and  fever  of  an  attack  of 
acute  rheumatism.  Besides  the  salicjdates,  the  only  drugs 
which  have  obtained  an}^  great  repute  in  the  treatment  of 
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acute  rheumatism  are  the  alkahes,  and  these  again  proinote 
a  free  excretion  of  uric  acid,  though  at  the  present  time  they 
are  not  considered  to  be  nearly  so  useful  as  the  salicylates; 
and  this,  I  think,  is  chiefly  due  to  the  fact  I  have  so  often  men- 
tioned, that  the  free  excretion  of  uric  acid  under  salicylates  is 
not  hindered  by  the  presence  of  an  acid,  while  an  alkali  has  to 
be  g-iven  in  sufficient  dose  to  overpower  the  acid  before  it  can 
be  of  any  use  at  all.  Generally  speaking,  at  least  by  the  pub- 
he,  rheumatism  and  gout  are  little,  if  at  all  disting-uished  from 
each  other,  unless  perhaps  by  the  age  of  the  patient  in  whom 
they  occur;  many  of  the  causes  which  produce  the  one  disease 
are  well  known  to  produce  the  other  also;  thus,  deficient  skin 
activity,  or  exposure  to  cold  and  wet,  will  in  a  young  patient 
precipitate  acute  rheumatism,  in  an  older  gout,  and  in  corre- 
spondence with  this  there  is  active  metabolism  in  a  young  pa- 
tient and  larger  production  of  uric  acid  and  urea,  weight  for 
weight,  than  in  an  old  one.  Again,  meat,  beer,  and  acid  bev- 
erages generally  are  harmful  in  acute  rheumatism,  and  we 
have  already  seen  the  injury  they  may  do  in  gout.  Again, 
acute  rheumatism  may  bear  practically  the  same  relation  to 
other  minor  uric-acid  troubles  that  gout  does;  thus  it  is  no 
very  uncommon  thing  for  a  patient  suffering  from  slight  sub- 
acute rheumatism  to  take  a  few  doses  of  salicylate  of  soda, 
which  relieves  the  joint  pains,  but  as  the  attack  is  passing  off 
and  the  influence  of  the  salicylate  is  coming  to  an  end,  an  at- 
tack of  migraine  or  uric-acid  headache  may  supervene,  this 
being  produced  just  in  the  waj''  I  have  previously  spoken  of 
by  uric  acid,  which  the  salicylate  of  soda  fails  to  carry  off 
completely,  and  leaves  under  the  influence  of  the  alkaline  tide. 
Dr.  Stephen  Mackenzie  ("Brit.  Med.  Jour.,"  Vol.  1,  1886,  p.  100) 
gives  it  as  his  opinion  that  rheumatic  fever  is  a  nervous  cyclone, 
because  it  is  connected  with  migraine,  which  he  calls  a  "  little 
nerve  storm."  I  have  shown  that  the  "  little  nerve  storm  "  is 
reall}^  a  uric-acid  storm,  and  I  believe  that  the  great  nervous 
C3"clone  of  rheumatic  fever  is  also  a  uric-acid  storm. 

With  regard  to  the  exact  causation  of  rheumatic  fever,  it 
appears  to  me  that  there  is  a  great  deal  to  be  said  in  favor  of 
its  production  \)\  the  exact  same  causes  that  are  active  in  the 
production  of  acute  gout,  and  as  acute  gout  is,  as  I  have  at- 
tempted to  show,  the  result  of  the  retention  of  uric  acid  in 
certain  joints  by  acids,  I  believe  that  acute  rheumatism  is  due 
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to  practically  similar  retention  by  acids;  and  a  glance  at  its 
relation  to  other  diseases  and  the  common  history  of  its  onset 
will,  I  think,  bear  this  out.  Acute  rheumatism,  as  is  well  known, 
may  follow  in  the  wake  of  almost  any  fever,  or  of  tonsillitis, 
some  inflammations,  and  even  an  ordinary  febrile  catarrh,  and 
the  reason  of  this,  I  think,  we  shall  very  soon  see.  A  good  deal 
of  work  has  recently  been  done  with  regard  to  the  alkalescence 
of  the  blood  under  various  conditions  of  health  and  disease.  I 
have  previousl^^  spoken  of  Prof.  Haycraft'a  papers  for  the  es- 
timation of  this  alkalinity,  and  a  good  many  other  people,  by 
more  or  less  similar  methods,  have  been  investigating  the  same 
matter.  One  of  the  most  important  points  which  seems  to 
haV'C  been  brought  out  by  these  investigations  is  the  fact  that 
in  all  fevers  the  alkalinity  of  the  blood  is  decidedly  diminished ; 
thus,  Dr.  Peiper,  in  a  paper  (Virchow's  "Archiv,"  June,  1889, 
p.  337),  gives  among  other  results  his  opinion  that  the  alka- 
lescence of  the  blood  is  diminished  in  all  fevers,  unless  they 
are  accompanied  or  complicated  by  dyspnoea  or  cyanosis,  and 
if  this  is  true,  we  have  in  all  fevers  just  the  most  important 
condition  which  is  necessary  to  i^roduce  a  retention  of  uric 
acid  and  drive  it  into  the  joints  and  viscera.  It  is  little  wonder, 
then,  that  acute  rheumatism  should  follow  certain  fevers  and 
febrile  states;  the  wonder  rather  is,  that  it  does  not  follow 
every  fever;  but  I  take  it  that  the  effect  of  the  fever  in  pro- 
ducing retention  of  uric  acid  and  driving  it  into  the  joints 
must  obviously  depend  on  the  amount  of  uric  acid  that  is 
present  in  the  blood  and  ready  to  be  acted  on.  With  regard 
to  the  common  sequence  of  acute  rheumatism  on  an  attack, 
say,  of  tonsillitis,  the  following  is,  I  think,  the  process  of  causa- 
tion. The  exact  way  in  wiiich  the  tonsillitis  is  produced  I  am 
not  able  to  say,  but  I  know  for  a  fact  that  it  is  a  disease  which 
is  very  liable  to  occur  in  young  people  after  exposure  to  ex- 
cessive fatigue,  this  fatigue  having,  as  one  of  its  results,  the 
formation  of  a  large  amount  of  urea  and  uric  acid;  then  comes 
the  tonsillitis  and  with  it  some  febrile  movement  and  a  fall  in 
the  alkalinit}^  of  the  blood;  then  there  is,  as  we  have  seen, 
reason  to  believe,  a  large  amount  of  uric  acid  and  urea  in 
process  of  metabolism,  and  as  the  fever  raises  the  acidity, 
which  is  the  same  thing  as  diminishing  the  alkalinity,  of  the 
blood,  this  uric  acid  is  driven  out  of  the  circulation  into  the 
joints,  and  we  have  then  to  deal  with  an  acute  rheumatism 
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supervening-,  and  as  the  fever  rises  still  liig-her,  the  retention 
of  uric  acid  will  become  greater  and  greater  until  sahcylate  of 
soda  comes  in  and  cuts  the  vicious  circle  by  promoting-  a  free 
excretion.  Such  a  sequence  gives  us,  I  think,  a  very  fair  ex- 
planation of  all  the  phenomena  of  an  attack  of  acute  rheuma- 
tism, and  tells  us  why  it  should  follow  fevers  in  the  way  it  has 
been  observed  to  do.  I  have  also  had  under  my  care  some 
cases  which  illustrate,  in  a  very  interesting  manner,  what  I 
consider  to  be  the  causation  of  acute  rheumatism  by  fever; 
thus  I  had  not  very  long  ago  under  vny  care  a  small  boy  of 
about  fourteen  j^ears  old,  who  came  in  with  an  ordinary  attack 
of  acute  rheumatism,  yielding  in  the  usual  way  to  treatment 
by  salicylate  of  soda;  however,  a  few  days  after  his  tempera- 
ture had  become  natural,  it  began  to  rise  slowl^^  again,  but 
this  time  there  were  no  joint  symptoms,  and  an  increased  dose 
of  salicylate  of  soda  had  no  effect  on  the  temperature.  After 
this  had  gone  on  for  some  little  time  it  was  discovered  that 
he  had  an  abscess  round  one  of  the  molars  in  the  upper  jaw, 
and  that  this  was  the  cause  of  the  trouble  and  the  rise  of 
temperature;  the  mischief,  however,  had  gone  too  far  to  be 
easily  cured,  and  the  temperature  rose  on  one  or  two  days  to 
a  considerable  height,  then  all  at  once  there  came  a  relapse 
of  the  acute  rheumatism,  with  pains  in  his  joints  and  a  tem- 
perature which  was  again  under  the  influence  of  salicylate  of 
soda,  and  when  this  had  relieved  his  joints  and  brought  doAvn 
his  temperature  and  the  tooth  had  been  removed,  he  was  soon 
quite  well.  This  history,  I  think,  furnishes  one  or  two  points 
of  interest;  first  of  all,  when  the  temperature  was  rising,  on 
account  of  the  dental  trouble,  salicylate  of  soda,  which  had 
previously  brought  down  the  rheumatic  temperature,  had  no 
effect  on  it;  but  when  again  the  high  temperature  produced, 
as  I  believe,  acute  rheumatism,  the  salicylate  once  again  gave 
prompt  relief.  Secondly,  the  relation  of  the  relapse  to  the 
dental  irritation  and  high  temperature  is  of  great  interest, 
and  I  believe  that,  if  the  matter  were  carefully  looked  into,  a 
great  many  relapses  or  attacks  of  acute  rheumatism  would 
be  found  to  have  similar  causation.  Thus  I  have  seen  attacks 
which  appear  to  bear  just  the  same  relation  to  febrile  disturb- 
ance that  this  one  did,  as  attacks  following  various  disturb- 
ances of  a  more  or  less  functional  nature;  or  again,  the  rheu- 
matic pains  which  are  so  well  known  in  ordinary  febrile  cold 
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(influenza).  It  may  Ix'  interesting*  to  remark  here  that  in  such 
colds  sahcylate  of  soda  often  gives  extremely  satisfactory  re- 
sults, and  I  believe  that  in  all  colds,  whether  there  are  or  are  not 
well-marked  rheumatic  symptoms,  it  is  a  decidedly  useful  drug. 

The  fact  that  Sir  A.  Garrod  was  not  able  to  find  excess  of 
uric  acid  in  the  blood  of  rheumatic  fever  is  probably  considered 
by  some  to  be  a  strong  arg-ument  against  the  causation  of 
this  fever  by  uric  acid;  but  I  think  it  follows  from  what  I 
have  said  above,  and  from  my  other  experiences  with  uric  acid, 
that  if  the  pains  of  acute  rheumatism  are  due,  as  I  have  sup- 
posed, to  the  uric  acid,  which  is  driven  into  the  joints  by  a  high 
and  rising  acidity,  that  any  one  examining  the  blood  during- 
the  heig'ht  of  the  rheumatic  fever  would  almost  necessarily^ 
find  no  uric  acid  there,  so  that  from  my  point  of  view.  Sir  A. 
Garrod's  failure  to  find  any  uric  acid  under  these  conditions 
is  not  a  matter  of  surprise,  and  does  not,  I  think,  prove  that 
the  joint  troubles  are  not  due  to  uric  acid,  but  rather  the  re- 
verse. Sir  A.  Garrod  has  noticed  (previous  ref.,  pp.  18T  and 
27-1)  that  there  is  no  uric  acid  in  the  fluid  of  a  blister  or  in 
blootl  drawn  directly  over  the  inflamed  joint  in  g'out,  and  he 
has  argued  from  this  that  inflammation  destroys  uric  acid; 
but  if,  as  I  have  arg-ued  above,  fever  and  inflammation  cause 
both  a  local  and  a  g^eneral  rise  of  acidity,  it  is  not  difficult  to 
see  that  the  high  acidity  causes  the  precipitation  of  the  uric 
acid  in  the  joints  and  tissues,  completely  removing  it  from  the 
blood,  so  that  I  should  attribute  Sir  A.  Garrod's  results  not  to 
a  destruction  of  uric  acid,  but  to  its  precipitation  from  the 
blood  and  tissue  fluids  by  a  high  and  rising  acidity. 

I  have  not  examined  the  blood  in  acute  rheumatism  for 
uric  acid,  but  I  have  several  times  examined  its  alkalinity,  and 
have  found  that  it  is,  as  one  would  expect,  lower  at  the  time 
of  the  fever  than  afterward,  when  the  patient  is  in  his  ordinarj^ 
health.  I  have  also  examined  the  blood  for  uric  acid  in  some 
local  inflammatory  conditions,  and  have  foimd  that  it  is  abso- 
lutely free  from  uric  acid,  the  small  trace  to  be  commonh^ 
found  in  healthy  blood  being"  conspicuously^  absent;  so  that 
here  again  local  inflammation  has  destroyed  the  uric  acid,  or, 
as  I  should  prefer  to  put  it,  has  driven  it  out  of  the  blood,  by 
the  high  acidity  to  which  it  gives  rise.  We  thus  see  how  any 
slight  injurj'-  to  a  joint  causing  inflammation  may  lead  to  a 
precipitation  of  uric  acid  in  it,  and  so  to  an  attack  of  gout. 
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About  chronic  rheumatism  and  rheumatoid  arthritis  I  have 
very  httle  to  say;  what  are  commonly  called  rheumatic  pains 
in  middle-aged  or  elderly  patients,  are,  I  think,  really  very 
often  gout;  and  chronic  rheumatism,  if  it  means  anything  more 
than  this,  means  some  change  of  a  chronic  nature  gradually 
progressing  in  cartilage,  ligament,  or  fibrous  tissue,  which, 
though  it  may  have  had  its  origin  in  the  irritation  set  up  by 
uric  acid,  has  not  now  ^\\y  very  close  connection  with  it. 
Rheumatoid  arthritis  is  from  my  point  of  view  a  similar  al- 
teration in  the  nutrition  and  structure  of  joint  tissues,  and 
though  it  may  now  and  then,  as  I  believe,  be  kindled  into  fresh 
activity  by,  so  to  speak,  a  fresh  invasion  of  uric  acid,  and  may 
then  for  a  time  be  improved  by  treatment  with  salicyate  of 
soda,  it  is  for  the  most  part  best  treated  by  drugs  directed 
to  improve  the  general  nutrition,  such  as  cod-liver  oil,  or  by 
alteratives,  as  the  iodides  or  arsenic,  hv  local  applications, 
baths,  and  frictions.  Such  is  the  idea  which  my  observations 
of  the  action  of  various  drugs,  and  especiall}^  of  the  salicylates, 
on' this  disease  lead  me  to  entertain  as  a  provisional  hypothesis. 

Albuminuria. — In  a  paper  recently  read  at  the  meeting  of 
the  Brit.  Med.  Assoc,  I  have  gone  into  what  1  believe  to  be 
the  relation  of  albuminuria  to  high  pulse  tension  at  such  great 
length  that  I  shall  only  saj^  very  little  about  it  here.  The  late 
Dr.  Mahomed,  of  Guj-'s  Hospital,  showed,  I  believe,  conclu- 
sively that  high  arterial  tension  may  precede  by  several  years 
the  onset  of  albuminuria  and  chronic  nephritis,  and  similarly 
with  regard  to  the  albuminuria  following  scarlet  fever,  he 
showed  that  high  tension  of  the  pulse  was  generally  present 
before  the  albuminuria.  In  his  writings  he  has  urged  that 
the  high  tension  pulse  and  other  symptoms  of  the  "  pre-albu- 
minuric  stage"  of  chronic  Bright's  disease,  are  due  to  a  poison 
in  the  blood,  and  the  signs  and  symptoms  produced  b^^  this 
poison  have  appeared  to  me  to  resemble  so  exacth'  those  of 
uric  acid  that  I  have  grad  ually  come  to  believe  that  uric  acid 
is  the  cause  of  the  high  tension  pulse  found  by  Dr.  Mahomed 
in  these  cases,  and  to  think  that  the  high  tension  pulse,  possi- 
bly together  with  the  irritation  produced  by  the  uric  acid  in 
passing  through  the  kidneys,  is  the  actual  cause  of  the  albu- 
minuria and  nephritis.  The  way  in  which  the  high  tension 
pulse  may  produce  an  albuminuria  I  have  endeavored  to  ex- 
plain by  a  reference  to  the  writings  of  Prof.  Semmola  ("Arch. 
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de  Physiol.,"  3,  Series  IV.,  p.  30G),  of  Naples,  on  the  etiology  of 
Brig-ht's  disease  and  albuminuria.  Semniola  considers  that 
an  albuminuria  may  be  produced  among  other  things  by  diffi- 
cient  activity  of  the  respiratory  and  metabolic  functions  of 
the  skin,  and  I  have  suggested  that  uric  acid,  when  it  causes 
high  tension,  contraction  of  the  peripheral  arterioles,  and  cold- 
ness of  the  skin  and  extremities,  brings  about  just  those  con- 
ditions which  will  interfere  with  proper  activity  of  skin  func- 
tion; it  will  thus  produce  albuminuria,  and  Semmola  believes 
that  the  albuminuria  will  eventually  produce  nephritis.  I  am 
quite  aware  that  there  are  some  facts  which  point  to  uric  acid 
and  other  products  of  nitrogenous  metabolism  having  an  irri- 
tant action  on  the  kidneys  when  they  have  to  be  excreted  in 
large  amount,  but  this  will  not  account  for  the  presence  of  a 
foreign  albumin  in  the  blood,  and  Semmola  has  the  support  of 
other  observers  with  regard  to  the  existence  of  such  a  foreign 
albumin  in  the  blood  in  Bright's  disease.  Deficient  activity  of 
the  skin  will,  however,  on  Semmola's  theory,  account  for  the 
presence  of  a  foreign  albumin  in  the  blood,  and  I  have  sug- 
gested in  the  above-mentioned  paper  that  uric  acid  ma^^  be 
the  cause  of  albuminuria  and  nephritis  through  its  action  on 
arterial  tension,  and  so  on  the  functions  of  the  slvin. 

Uric  acid,  as  a  cause  of  high  arterial  tension  and  contrac- 
tion of  the  peripheral  arterioles,  has  some  interesting  relations, 
I  think,  to  the  causation  of  Ra^-naud's  disease,  in  which,  con- 
traction of  arterioles  has  such  important  results,  and  I  think 
also,  that  paroxysmal  hcemoglobinuria  has  some  interesting 
relations  to  a  uric-acid  storm,  but  I  have  spoken  of  both  these 
diseases  in  the  paper  read  at  Leeds.  It  may  here  be  called 
to  mind  how  constantly  cold  surface  and  extremities  are  met 
with  in  the  uric-acid  headache,  or  generally  where  there  is 
high  tension  due  to  uric  acid. 

Diabetes  and  GUjcosuria. — The  relationship  of  glj^cosuria 
to  gout  has  often  been  noticed,  it  has  also  been  observed  that 
they  do  not  occur  together,  but  alternate;  that  is  to  say,  when 
there  is  gout  there  is  no  gl^xosuria,  and  conversely,  when 
there  is  glycosuria  there  is  no  gout.  The  prominence  of  gouty 
history  and  sj^inptoms  in  some  cases  of  glycosuria  led  me  to 
try  salicylate  of  soda,  and  I  soon  found  that  it  will  practically 
cure  some  cases  of  glycosuria,  at  least  for  a  time,  and  even 
in  some  cases  of  severe  diabetes  it  will  at  once  very  greatly 
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reduce  the  sug-ar.  I  have  also  observed  that  several  drugs 
which  do  liarjii  in  gout,  and  would,  if  given  in  that  disease, 
precipitate  an  attack,  as  for  instance,  antip3ain  or  opium,  do 
when  given  in  g*lycosuria  or  diabetes  produce  g-ood  results,  and 
considering  the  way  in  which  glycosuria  and  diabetes  have 
been  observed  to  alternate  with  gout,  this  is  just  what  we 
should  expect.     (See  paper  in  "  St.  Barth.  Hosp.  Rep.,"  1889.) 

Asthma. — Here  again  we  have  a  possibly  functional  disor- 
der, which,  like  so  manj^  I  have  mentioned,  has  long  borne  a 
somewhat  indefinite  relation  to  g"out,  and  it  has  occurred  to 
me,  since  my  investig-ation  on  uric  acid  has  brought  to  my 
notice  its  action  on  the  arterioles,  that  directly  or  indirectly 
it  may  affect  the  circulation  in  the  bronchi  and  lungs,  and  so 
produce  asthma.  There  are  also  not  a  few  points  in  the  history 
and  symptoms  of  asthma  and  the  onset  of  the  attack  which 
may  be  taken  as  pointing-  to  its  possible  origin  in  a  uric-acid 
storm.  I  can  only  now  add,  that  in  some  well-marked  cases 
of  this  trouble  I  have  found  salicylate  of  soda  to  be  of  very 
g-reat  value  in  treatment. 

Phthisis;  Hcemoptysis. — I  have  mentioned  in  several  pa- 
pers the  frequency  with  which  gout  and  phthisis  occur  to- 
gether in  the  same  family  history  ("  St.  B.  H.  Reports,"  Vol. 
33,  p.  208  and  reference),  and  this  fact  has  been  noticed  also 
by  others  (see  views  of  authors,  quoted  by  Sir  Dyce  Duck- 
worth, "A  Treatise  on  Gout,"  p.  172).  Bej^ond  noting-  the  fact, 
however,  I  had  till  quite  recently  no  very  definite  idea  as  to 
the  exact  nature  of  the  connection,  though  I  rather  thought 
that  some  vascular  changes  in  the  lung,  produced  by  uric  acid, 
might  directly  or  indirectly  produce  local  disease  and  afford 
the  bacillus  a  foothold.  The  very  interesting-  paper  recently 
read  at  the  Medical  Society  by  Sir  Andrew  Clark  ("  Brit.  Med. 
Jour.,"  Oct.  26th,  1889)  will,  I  think,  possibly  enable  us  to  go 
further,  as  he  there  shows,  in  a  very  definite  manner,  the  con- 
nection between  the  vascular  changes  so  common,  at  least,  in 
the  general  circulation  of  arthritic  subjects,  and  haemoptysis. 
It  seems  to  me  that  uric  acid  may  affect  the  pulmonary  cir- 
culation in  two  ways,  either  by  producing  high  tension  in  the 
g-eneral  circulation  and  so  hampering  the  heart,  which  in 
turn  affects  the  pulmonary  circulation,  or  it  may  produce 
similar  changes  in  the  pulmonary  arterioles  to  that  which  I 
believe  it  produces  in  the  general  circulation. 
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There  is  an  interesting-  case  bearing  on  these  points  in  a 
letter  by  Dr.  Moorhead,  in  ''  Brit.  Med.  Jour.,"  Vol.  2,  1889,  p- 
980.  It  is  unfortunately^  not  g-iven  with  g-reat  detail,  but  so 
far  as  it  g-oes  it  illustrates,  I  think,  some  points  in  the  possible 
connection  between  g'out  and  hasmoptysis.  The  history  is  this : 
a  g-entleman  of  eig-hty  years  of  ag-e,  after  some  exposure  to 
cold  in  an  open  boat,  suffers  from  copious  hasmoptysis  with 
bronchitic  symptoms;  he  is  g-iven  a  saline  aperient,  and  next 
day  the  hemorrhag-e  is  found  to  have  ceased,  but  an  acute  at- 
tack of  g'out  has  come  on  in  the  right  foot.  My  explanation 
of  this  sequence  would  be  as  follows :  The  exposure  to  cold 
caused,  in  the  way  I  have  already  pointed  out  in  speaking-  of 
Fig-.  1,  a  hig-h  and  rising  acidity,  which  produced  a  temporary 
retention  of  uric  acid,  and  this,  when  he  g-ot  into  a  warm  room 
ag-ain,  would  g-ive  place  probably  to  a  falling-  acidity  and  an 
excess  of  uric  acid  in  the  blood,  this  accounting-,  as  I  have  sug-- 
g-ested,  for  the  hig-h  tension  in  the  circulation,  and  possibly  for 
the  ha3mopt3^sis.  Then  comes  the  saline  aperient,  which  was,  I 
suppose,  a  mixture  containing-  sulphate  of  mag-nesia,  and  pos- 
sibly some  sulphuric  acid;  either  of  these  would  drive  the  uric 
acid  out  of  the  blood  b^^  raising-  the  acidity  and  thus  lower  the 
tension,  relieve  the  pulmonary  circulation,  and  further,  by 
driving-  uric  acid  into  the  joints,  produce  just  what  occurred 
in  this  case,  an  attack  of  g-out.  It  appears  to  me  that  the 
attack  of  g-out  following  the  day  after  the  haemoptysis,  was 
almost  in  itself  positive  proof  that  there  was  an  excess  of  uric 
acid  in  the  blood  on  the  previous  day,  for  had  there  not  been 
such  an  excess,  the  rising  acidity  would  have  had  nothing  to 
act  upon  and  could  not  have  produced  gout.  Speaking  of  sul- 
phate of  magnesia  reminds  me  of  a  point  which  I  have  not  men- 
tioned before,  viz.,  that  all  sulphates,  and,  in  fact,  most  salts 
of  the  mineral  acids,  act  as  acids  and  raise  the  acidity,  and 
when  they  do  this  they  at  the  same  time  diminish  the  excre- 
tion of  uric  acid,  lower  arterial  tension,  and  produce  feelings  of 
happiness  and  well-being,  and  I  have  seen  in  some  medical 
journal,  though  I  cannot  now  find  the  reference,  a  remark 
which  Byron  is  reported  to  have  made  to  the  following  effect: 
"  Talk  of  champagne,  there  is  nothing  cheers  your  spirits  like 
a  dose  of  Epsom  salts."  Now  I  take  it  that  this  is  very  valu- 
able testimony  to  the  action  of  sulphate  of  magnesia  as  an 
acid,  and  in  the  way  I  am  suggesting,  and  B3^ron  was  a  man 
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who  apparently  suffered  very  g-reatly  from  mental  depression, 
due  in  all  probability  to  uric  acid;  and  of  the  truth  of  his  re- 
mark it  is  not  difficult  for  any  one  to  convince  themselves,  and 
if  they,  at  the  same  time,  follow  the  curve  of  urinary  aciditj'', 
they  will  see  that  it  very  distinctly  rises  at  the  time  that  the 
dose  of  the  sulphate  is  causiui^:  feeling-s  of  well-being-. 

I  have  now  come  to  an  end  of  the  points  which  up  to  the 
present  time  seem  to  be  of  special  interest,  and  I  shall,  in  con- 
clusion, review,  very  shortly  the  more  important  of  them.  We 
have  seen  that  the  excretion  of  uric  acid  can  be  controlled  and 
either  increased  or  diminished,  within  certain  limits,  b^^  very 
various  means;  but  the  formation  of  uric  acid,  in  its  relation 
to  urea,  cannot  be  controlled,  thoug-h  under  certain  conditions 
some  part  of  the  uric  acid  formed  may  be  converted  into  urea. 

Uric  acid  is  in  excess  in  the  blood,  not  from  direct  overflow 
from  the  kidney,  but  from  continued  retention  and  storage  of 
the  small  normal  overflow  by  the  renal  vein. 

Such  excess  of  uric  acid  in  the  blood  is  a  cause  of  headache, 
mental  depression,  hig-h  tension  pulse,  and  possibly  of  epilepsy, 
and  by  its  being-  driven  out  of  the  blood  into  the  joints  it 
causes  g-out  and  acute  rheumatism. 

It  is  further  sug-g-ested  that  the  plus  tension  pulse  as  pro- 
duced by  uric  acid  is  the  cause  of  albuminuria  and  nephritis, 
also  that  many  other  diseases  until  now  more  or  less  indefi- 
nitely connected  with  g-out  may  be  found  to  be  directly  con- 
nected with  it,  througfh  the  effect  of  uric  acid  on  the  pulse 
tension  and  so  on  the  circulation  in  the  skin,  brain,  lung-s,  liver, 
kidneys,  and  other  viscera. 

That  foods  which  increase  the  actual  formation  of  uric  acid, 
as  meat,  and  further  by  raising-  the  acidity  tend  to  prevent  its 
excretion,  do  harm  in  such  diseases  as  g-out  and  rheumatism, 
which  are  due  to  its  retention,  and  also  indiroctl}''  in  such  dis- 
eases as  headache,  mental  depression,  hig-h  tension  pulse  and 
others,  which  result  from  its  subsequent  excess  in  the  blood. 

That  absolutely  larg-e  formation  of  uric  acid  has  by  itself 
no  evil  effect  in  these  diseases,  but  inasmuch  as  a  larg-e  forma- 
tion of  uric  acid  and  urea  is  practically  always  accompanied 
by  a  hig-h  acidity,  some  of  the  uric  acid  formed  is  almost  cer- 
tain to  be  kept  back  and  retained  in  the  bodj^,  except  when 
the  larg-e  formation  is  the  result  of  exercise,  of  which  I  shall 
have  to  speak  presently. 
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It  follows  from  this  that  the  best  treatment  of  these  dis- 
eases is  to  diminish  the  formation  of  uric  acid,  urea,  and  acids 
as  far  as  is  compatible  with  healthy  function,  and  further,  to 
use  some  means  of  diminishing-  acidity,  so  that  nothing  should 
interfere  with  the  free  excretion  of  all  the  uric  acid  formed. 

These  indications  are  best  fulfilled  by  reducing-  very  g-reatly 
the  animal  food,  eating-  largely  of  fruit  and  vegetables,  and 
avoiding-  beer  and  wine.  (If  acid  drinks  are  required,  those 
containing-  citrates  and  tartrates,  or  the  juice  of  lemons  and 
other  fruits,  which  do  not  affect  acidity,  should  be  made  use  of.) 

Exercise  is  of  use  in  several  ways,  for  though  it  increases 
the  formation  of  uric  acid  and  urea,  in  their  normal  relation 
to  each  other  (North,  Proc.  Ro3^  Soc,  1885),  it  does  not  raise 
aciditj^  and  indeed  may  even  lower  it,  so  that  it  promotes 
rather  than  hinders  the  excretion  of  all  the  uric  acid  formed; 
it  therefore  does  no  harm  in  g-out,  and  further,  bj^  improving- 
digestion,  and  tending  to  prevent  dyspepsia,  it  wards  off  at- 
tacks of  headache,  mental  depression,  or  epilepsy,  and,  as  I  have 
previously  mentioned,  it  removes  hig-h  arterial  tension  and, 
with  it,  mental  depression,  I  suppose  by  relaxing-  the  arteri- 
oles of  the  skin,  and  produces  a  happy  feeling-  of  strength  and 
well-being-,  by  freeing-  the  circulation  in  the  nerve  centres.  Sir 
A.  Garrod  (previous  reference,  p.  230)  says :  "  Cullen  remarked 
that  g-out  seldom  attacked  persons  employed  in  constant  bodily 
labor,  or  those  who  live  much  upon  veg-etable  diet,"  The  re- 
sult of  both  these  conditions  of  life  would  be  to  lower  the 
acidity  of  the  urine  and  increase  the  alkalinity  of  the  blood 
and  tissue  fluids,  thus  promoting-  excretion  of  all  the  uric  acid 
formed.  Cullen's  observations,  it  will  be  seen,  exactly  bear 
out  my  deductions  as  to  the  best  method  of  treating-  uric-acid 
disease. 

Drugs  are  useful  at  a  crisis  and  to  prevent  the  continuance 
of  severe  symptoms,  but  the  only  treatment  which  goes  to  the 
root  of  the  matter  is  that  which  aims  at  prevention  by  diet. 

Among  drugs  that  promote  excretion,  I  regard  the  sali- 
cylates as  by  far  the  most  useful,  and  among  those  that  cause 
retention,  opium  is  probably  the  most  powerful,  as  it  rarely 
fails  to  produce  a  marked  rise  of  acidity  and  overpower  any 
alkali  present. 

Drugs  may  fail  to  act  from  non-absorption,  which  in  the 
case  of  salicylates  may  be  proved  by  the  absence  of  reaction 
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with  perchloride  of  iron  in  the  urine,  or  acids  and  alkalies  may 
overpoAver  each  other;  thus,  with  organic  disease  and  great 
failure  of  nutrition,  nothing-  will  avail  to  raise  the  acidity,  and 
conversely,  when  there  is  inflammation  or  fever,  or  formation 
of  acids  in  the  stomach  or  intestines,  or  retention  of  acids, 
from  deficient  skin  activity,  alkalies  are  liable  to  be  overpow- 
ered. By  bearing-  these  facts  in  mind,  apparent  failure  of  action 
on  the  part  of  drugs  may  often  be  easily  explained. 

Such  are  my  results,  and  the  deductions  I  have  been  led  to 
make  from  them;  some  of  these  being-,  I  hope,  very  close  to 
the  truth,  others,  perhaps,  more  or  less  valuable  working  hy- 
potheses, and  all  tending  to  show  that  the  part  played  hy  uric 
acid  in  the  causation  of  disease  is  much  more  important  than 
has  hitherto  been  realized. 
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In  the  commencement  of  the  American  Civil  War,  the 
North  was  stirred  to  its  core  by  the  following'  roug-li  lines 
vociferated  by  a  patriot  whose  zeal  out-did  his  English : 

"  Here's  Hell  let  loose,  and  we  lie  flat, 
And  all  the  world  around  is  singein', 
While  (ieneral  This  and  Governor  That 
Are  quarrelling  o'er  the  garden  engine." 

A  somewhat  similar  spirit  of  zealous  impatience  is  apt  to 
stir  the  mind  of  the  medical  practitioner,  Avho  is  called  upon 
to  prescribe,  somehow  or  other,  for  patients  threatened  with 
death  from  diseases  concerning  which  questions  as  to  their 
exact  nature  are  still  seething  in  the  cauldron  of  scientific  dis- 
cussion. He  cannot  wait  for  the  ultimate  result  of  the  scien- 
tific investigation  of  disease!  He  naturally  exclaims,  "Tell 
me,  in  the  state  of  our  knowledge  this  day,  what  is  the  best 
thing  I  can  do  to  repel  '  this  enemN'  at  our  g-atcs '  ?  " 

The  doctor  is  amplj'  justified  in  this  impatient  demand,  and 
with  equal  right  it  is  reiterated  by  the  public. 

The  purpose  of  the  present  treatise  is  to  attempt  some  sort 
of  articulate  answer  to  this  call  with  respect  to  "The  True 
First  Stage  of  Bacillary  Consumption." 

It  has  been  the  first  object  of  my  life-long  study  of  tuber- 
culosis to  discover  the  nature,  causes,  and  symptoms  of  the 
pre-tubercular  stage,  in  order  to  find  out  the  means  for  its 
cure,  and  thus  to  be  able  to  prevent  the  occurrence  of  tuber- 
culization. 

V— 24- 
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We  will  proceed  at  once  to  consider  the  position  which 
these  questions  hold  to-day. 

The  announcement  in  1882  of  the  discovery  by  Koch  and 
Baunig-ai'ten  of  the  tubercle  bacillus,  necessitated  that  every 
physician,  whether  scientific,  practical,  or  both,  should  recon- 
sider his  position  with  regard  to  the  etiology,  diag-nosis,  and 
prognosis  of  consumption,  but  especiall}'  as  to  its  prevention 
and  treatment. 

I  had  just  completed  and  published  a  reconsideration  of 
more  than  thirt^^  years'  work  on  the  subject,'  the  whole  of 
which  had  preceded  the  discovery  of  the  bacillus.  I  stated 
that  mj''  work  had  been  dominated  by  the  conviction  "that 
intelligent,  accurate,  systematic  clinical  observation  is  the 
source  to  which  we  must  principally  look  for  the  discovery  of 
the  nature,  cause,  sequence,  prevention,  and  cure  of  such  affec- 
tions as  destructive  lung-  disease;"  and  in  reference  to  "the 
opinion  held  by  some  that  the  causes  of  consumption  are  not 
g-eneral,  but  local — that  they  begin  in  the  diseased  organ  itself 
not  in  a  constitutional  state" — I  added  that  "no  question  in 
practical  medicine  can  be  more  vital  than  this.  It  strikes  at 
the  root  of  all  ideas  of  prevention  as  well  as  of  treatment,  and 
the  only  way  to  clear  it  up  is  to  push  a  searching-  investiga- 
tion into  the  early  clinical  history  of  destructive  diseases  of 
the  lungs : 

To  ascertain  in  what  proportion  and  at  what  intervals  the 
earliest  sig-ns  or  sjanptoms  of  local  disease  are  preceded  by 
signs  or  symptoms  of  constitutional  disease. 

To  ascertain  the  typical  characters  of  the  sig-ns  and  S3-mp- 
toms  of  such  local  and  constitutional  diseases. 

To  ascertain  whether  the  earliest  stages  of  local  disease 
can  exist  without  indicative  signs  and  symptoms.  It  is  here 
that  the  aid  of  morbid  anatoni}^  may  be  called  in  with  signal 
value  in  the  class  of  accidental  cases  (referred  to  in  the  work). 

To  accumulate  any  cases  which  appear  to  be  exceptions  to 
general  rules.  To  scrutinize  these  with  the  greatest  care,  and 
endeavor  in  every  possible  way  to  explain  their  exceptional 
character.  If  it  is  found  that  in  a  large  number  of  cases  of 
pulmonary  consumption  (destructive  lung  disease  with  consti- 
tutional decline),  local  disease  is  preceded  bj' constitutional  dis- 
ease by  an  unequivocal  interval;  and  yet  that  in  a  certain 
number  of  cases  local  disease  precedes  constitutional  disease 
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by  an  unequivocal  interval;  the  conclusion  is  almost  inevital)le 
that  there  are  at  least  two  modes  in  which  puhnonary  con- 
sumption maj'  commence.  It  then  becomes  a  point  of  the 
greatest  interest  and  importance  to  ascertain  whether  these 
two  classes  of  cases  are  to  be  considered  as  absolutel3"  distinct 
throughout,  or  whether  there  is  a  period  in  their  causative 
history  at  which  they  meet  on  common  ground.  That  is  to 
say,  is  there  a  stage  at  which  the  constitutional  disease  sets 
up  the  local  disease  ?  and  is  this  first  stage  of  the  local  disease, 
in  these  cases,  the  same  as  the  first  stage  of  the  local  disease 
in  the  cases  not  preceded  by  constitutional  disease  ?  And 
again,  starting  from  this  point,  are  the  subsequent  symptoms 
of  constitutional  decline  in  the  two  sets  of  cases  due  alike  to 
the  effects  of  the  progress  of  the  local  disease  ?  or  are  they,  in 
the  first  set  of  cases,  due  to  the  progress  of  the  original  con- 
stitutional disease  plus  the  effects  of  the  local  disease?  And, 
in  the  second  set  of  cases,  are  they  due  to  the  effects  of  the 
local  disease  alone  ?  Again,  does  this  local  disease  set  up  a 
state  of  constitutional  disease  of  the  same  nature,  and  leading 
to  the  same  local  effects,  as  that  which  precedes  the  local  dis- 
ease in  the  first  set  of  cases  ?  or  is  a  new  constitutional  disease, 
of  special  character,  set  up  by  the  local  disease  in  the  second 
set  of  cases  ?  And,  if  so,  is  the  local  disease  of  the  first  set  of 
cases  also  competent  to  set  up  a  special  constitutional  disease 
the  same  as  that  of  the  second  set  ?  Finally,  are  the  sj-mp- 
toms  of  constitutional  decline  which  follow  tlie  establishment 
of  local  disease  in  each  set  of  cases  devoid  of  all  special  char- 
acter and  only  such  as  may  accompany  the  progress  of  any 
local  disease  proceeding  to  a  fatal  termination  ?" 

Now,  I  think  it  will  be  admitted  by  all  fair-minded  men 
that  such  an  inquiry  as  I  have  detailed,  honestly"  conducted, 
must  yield  results  the  importance  of  which  will  not  be  de- 
stroyed— although  they  may  be  modified — by  any  new  discov- 
eries of  facts;  but  that,  on  the  contrar^^  the  results  of  such 
an  inquiry  will  aid  us  in  associating  newlj^  discovered  facts 
with  appropriate  ideas  as  to  their  place,  sequence,  and  import. 
This  is  strikingly  illustrated  b}"  the  case  of  the  discovery  of 
the  bacillus  which  followed  close  upon  the  heels  of  the  publica- 
tion of  my  answers  to  the  foregoing  questions.  (See  Chapter 
V.)  It  will  be  found  that  it  readily  takes  the  place  of  one  of 
the  irritants  enumerated  by  me  as  causes  of  tuberculization. 
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the  one  which  tlien  I  could  only  liypothetically  explain.  It 
also  readily  takes  the  place  of  "  the  virus/'  the  existence  of 
which  was  asserted  as  a  general  conclusion  from  "  the  discus- 
sion on  the  Patholog-y  of  Phthisis  Pulmonalis  "  at  the  Patho- 
logical and  Clinical  Society  of  Glasgow,  Februar^^  and  March, 
1881,  just  after  the  publication  of  my  work,  but  still  before 
the  discover}^  of  the  bacillus. 

Dr.  Joseph  Coats  said,  "  We  cannot  accept  any  theory  of 
phthisis  which  does  not  take  into  account  a  state  of  the  sys- 
tem predisposing  to  it.  .  .  .  That  a  state  of  the  system  is  not 
sufficient  to  account  for  tuberculosis  is  abundanth"  evident  in 
cases  of  acute  general  tuberculosis.  I  have  seen  a  strong 
muscular  man  with  no  lack  of  adipose  tissue  die  within  a  few 
weeks  of  this  disease,  evidently  a  virus  of  the  most  active 
kind.  .  .  .  Physicians  are,  perhaps,  liable  to  take  too  much  the 
appearances  during  life  into  account.  And  in  this  reference  I 
would  say  that  pathology  undoubtedly^  points  to  a  virus  as 
the  cause  of  phthisis,  and  clinical  facts  point  to  a  state  of  the 
system  as  at  the  bottom  of  it.  We  have  to  accept  both,  and 
my  belief  is  that  this  position  will  be  that  of  the  immediate 
future." 

As  these  were  the  inevitable  conclusions  from  collected 
observations— so  far,  of  course,  as  those  observations  had  been 
accurately  made,  and  the  conclusions  rationally  drawn— they 
could  not  be  vitiated  by  the  discovery  of  the  bacillus,  that  is, 
of  a  fact  which,  although  not  known,  yet  existed,  and  exerted 
as  much  influence  upon  the  clinical  characteristics  of  the  cases, 
while  unknowai,  as  it  could  exert  after  its  discover^-.  There- 
fore, such  clinical  observations  of  facts  must  still  take  their 
place  among  the  foundations  of  sound  medical  and  scientific 
conclusions. 

It  is  quite  different  with  regard  to  any  theories  or  hypothe- 
ses based  upon  them.  These  must  inevitabl.y  require  recon- 
sideration whenever  a  new  discovery  of  facts  is  made.  And 
no  discovery  could  more  emphatically  call  for  such  a  recon- 
sideration than  that  of  the  tubercle  bacillus.  Therefore,  the 
moment  its  discovery  and  the  means  of  its  identification  be- 
came known  to  me,  I  instituted  a  new  series  of  observations 
with  a  view  to  endeavoring  to  estimate  its  clinical  importance, 
and  to  assign  it  its  appropriate  place  and  sequence  in  relation 
to  my  former  observations.     From  that  time  to  the  present 
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the  sputum  of  all  my  chest  cases  has  been  submitted  to  a 
double  analysis,  first  for  bacilli,  second  for  debris  of  air-cells 
(by  Fenwick's  process);  and  I  have  done  my  best  to  keep  en 
rapport  with  the  work  which  has  been  prosecuted  in  all  parts 
of  the  civilized  globe.  No  praise  can  be  too  g-reat  for  the  spirit 
and  untiring'  industry  with  which  the  rising*  young  phj^sicians 
and  scientists  have  applied  themselves  to  this  subject,  both  in 
the  laboratory  and  at  the  bedside.  A  mass  of  accurate  ob- 
servations has  been  accumulated,  which  is  astonishing-  when 
we  consider  that  it  was  only  in  1882  that  the  discovery  of  the 
tubercle  bacillus  was  announced. 

This  ghastlj^  denizen  of  our  microscopic  world,  although  so 
recently  unveiled,  is  no  new  comer.  We  find  that  our  fore- 
fathers pickled  it  unconsciously,  and  put  it  away  in  their  bot- 
tled specimens  of  "  Tubercle  "  to  be  found  in  our  museums.  It 
was  as  busy  at  its  secret  work  then  as  now;  and,  therefore,  as 
I  have  said,  all  clinical  and  pathological  observations  truth- 
full^^  made  and  recorded,  in  whatever  day  this  was  done,  relate 
as  much  to  the  work  of  the  bacillus  as  do  those  made  yester- 
day— so  far  as  the  means  of  observation  and  record  of  each 
day  have  been  equal  to  the  task. 

It  is  the  duty  of  the  investigators  of  to-day,  as  it  will  be 
the  duty  of  those  yet  to  come,  and  as  it  has  been  the  duty  of 
the  investigators  of  the  past,  truthfully,  circumspectly,  can- 
didly, and  I  will  add  reverently,  to  seek  to  find  out  the  exact 
place  which  each  newly  discovered  element  has  hitherto  se- 
cretlj^  filled  in  the  great  histogenetic  puzzle  of  metabolism. 

We  are  all  too  apt,  especially  in  the  fervor  of  youth,  to 
think  that  each  newly-found  wonder  must  upset  all  that  went 
before!  But  the  more  sedate  wisdom  of  experience  teaches 
us  that  this  is  not  so — fortunately  indeed  that  it  is  not  so,  for 
otherwise  the  foundations  of  human  knowledge  would  be  as 
shifting  as  the  sands  of  the  sea.  The  plan  of  the  great  puzzle 
is  the  same,  though  each  new  cycle  of  scrutinizcrs  may  find 
that  its  elements  are  again  and  again  divisible. 

The  question  now  before  us  is  no  longer  whether  there  is  a 
specific  bacillus  tuberculosis;  but  what  is  the  place  which  it 
now  occupies  and  always  has  occupied  in  the  histogenesis  and 
metabolism  of  tuberculosis  ? 

It  is  fortunate  for  my  present  purpose  that,  recently,  sev- 
eral important  contributions  have  been  made  to  the  clinical 
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and  experimental  history  of  the  tubercle  bacillus  and  its  effects, 
by  men  having-  at  their  command  exceptional  opportunities  of 
research  in  laboratories,  museums,  and  hospitals.  I  especially 
refer  to  the  works  of  Barker,  Brown,  Coats,  Crookshank,  Kidd, 
Klein,  McFadyean,  Philip,  Troup,  Watson  Cheyne,  Weigert, 
Williams,  Woodhead,  and  the  reports  of  the  Cong-ress  on  Tu- 
berculosis which  met  at  Paris  in  Jul}^,  1888.  These  bring-  our 
knowledg-e  quite  "up  to  date,"  and  thus  completely  fill  the 
important  interval  since  the  publication  of  ni}^  Resume  in 
1880  and  the  discussion  at  Glasg-ow  in  1881,  which  occurred 
immediately  before  the  discovery  of  the  tubercle-bacillus  g-ave 
a  point  d'appui  to  the  surmises  as  to  the  nature  of  the  specific 
inoculable  "  irritant "  or  "  virus,"  the  existence  of  which  most 
investig-ators  had  ceased  to  doubt. 

Mr.  Barker,^  after  enumerating-  the  leading-  facts  which 
have  been  g-raduall}^  accumulated  in  support  of  the  view  that 
scrofula  and  tuberculosis  are  identical,  says :  "  But  though  all 
these  facts  seemed  to  point  very  clearly  to  the  identity  of 
scrofula  and  tuberculosis,  it  was  not  until  the  discovery  of  the 
bacillus  tuberculosis,  and'  its  demonstration  in  the  initial  lesions 
of  the  two  affections,  that  positive  proof  was  actually  forth- 
coming-; almost  at  the  same  time  Koch  and  Baumgarten 
pointed  out  that  in  typical  tubercular  and  scrofulous  nodules 
this  organism  could  invariably  be  demonstrated  by  different 
methods  of  preparation ;  .  .  .  and  it  is  a  noteworthy  fact  that 
man^^  of  those  who  at  first,  on  the  strength  of  their  own  ob- 
servations, had  stood  out  most  firmly  against  the  theory  of 
the  specific  or  parasitic  nature  of  tubercle,  have  since  become 
its  most  ardent  supporters;  and,  moreover,  have  given  in  their 
adhesion  to  the  view  that  this  bacillus  is  the  specific  organism 
of  tuberculosis.  .  .  .  Experimental  research  repeated,  with 
proper  precautions  against  error,  left  no  doubt  on  the  subject, 
and  not  only  was  the  inoculation  of  fresh  tubercle  shown  to 
produce  in  all  cases  a  definite  tuberculosis,  but  it  was  also 
demonstrated  that  the  organisms  in  question,  cultivated  for 
many  generations  in  various  media,  until  all  trace  of  contam- 
ination with  matters  from  the  original  living  tissues  had  been 
got  rid  of,  were  capable  of  producing  this  disease,  when  intro- 
duced into  the  animal  body,  with  as  great  a  certainty  as  deep 
sleep  is  produced  by  the  hypodermic  injection  of  morphine. 
Again,  the  bacillus  could  be  obtained  in  any  quantity  from 
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tubercles  produced  in  internal  organs  by  the  inoculation  of 
tliese  cultivations  in  distant  parts,  and  could  be  multiplied  ad 
infinitum  by  cultivation,  and  propagated  among  some  of  the 
domestic  animals  with  uneri'ing  certainty.  Now,  it  mattered 
little  whether  the  tissue  from  which  the  inoculations  were 
made  was  taken  from  a  scrofulous  joint,  or  from  a  typically 
tuberculous  lung,  the  result  was  practically  the  same.  .  .  . 
The  researches  bearing  upon  these  facts  are  far  too  numerous 
for  detailed  description.  .  .  .  But  to  a  candid  mind  they  bear 
but  one  construction,  viz.,  that  tuberculosis  and  scrofula  are 
diseases  produced  by  the  introduction  into  the  animal  bod}-  of 
a  specific  poison,  and  that  this  poison  is  always  associated 
with  the  presence  of  the  bacillus  in  question,  if  it  be  not  actu- 
ally the  organism  itself,  and  further,  that  without  the  presence 
of  this  organism  typical  tubercle  does  not  exist." 

Dr.  Troup  ^  sums  up  the  matter  \iy  saying,  "  The  only  thing 
certain,  however,  is  that  the  lung  disease  is  tuberculous  where 
they  (the  bacilli)  are  present." 

Dr.  Sims  Woodhead  *  says,  "  There  is  now,  however,  suffi- 
cient evidence  to  justify  pathologists  in  stating  that  many  of 
those  forms  which  different  clinical  observers  have  from  time 
to  time  described  as  tuberculous  are  undoubtedly  tubercular 
[bacillary?]  in  character;  from  the  gray,  gelatinous,  or  fibroid 
nodule,  to  the  large  caseous  masses  leading  to  cavity  forma- 
tion; and  the  presence  of  the  specific  bacillus  has  time  after 
time  been  demonstrated  in  all  these  forms,  both  b}^  staining 
and  by  inoculation.  There  can  be  little  doubt  that  these  forms 
are  essentially  the  same,  and  that  the  differences  observed  are 
due  firstly  to  the  resisting  power  of  the  tissue  attacked,  and 
secondly,  to  the  numbers  and  activity  of  the  attacking  bacilli. 
If  the  behavior  of  other  tissues  under  the  action  of  mechanical 
or  micro-organismal  irritants  be  borne  in  mind,  there  will  be 
little  cause  for  wonder  that  there  should  be  these  numerous 
varieties  of  manifestation  of  the  action  of  the  specific  irritant 
in  tuberculous  lungs." 

We  cannot  attach  too  much  importance  to  the  fact  stated 
by  Mr.  Barker,  that  the  bacillus  is  still  the  specific  infective 
element  of  inoculable  tubercle  after  having  been  cultivated  for 
many  generations  in  various  media,  till  all  traces  of  contamina- 
tion with  matters  from  the  original  living  tissues  have  l)een 
got  rid  of;  because  this  disposes  of  the  suspicion,  whicli  natu- 
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rally  arose  when  the  bacillus  was  first  discovered  in  tubercular 
matter,  that  it  might  not  be  the  bacillus  itse]  f ,  but  some  mat- 
ter w^hich  it  carried  with  it  which  was,  in  truth,  the  specific 
inoculable  element. 

After  the  deepest  thoug'ht  and  elaborate  reconsideration  of 
the  whole  subject,  in  the  light  of  my  former  investigations  and 
of  all  uhat  has  happened  since,  I  accept  as  a  fact  that  the 
bacillus  tuberculosis — the  organism  itself  pure  and  simple — is 
the  specific  transferable  element,  capable,  under  certain  condi- 
tions, of  domiciliation  in  animals,  and  the  presence  of  which  in 
a  tissue  is  capable  of  setting  up  the  formation  of  tubercle. 
But  to  call  the  bacillus  "  tubercle  "  would  be  absurd,  for  it  is 
not  proved  to  be  more  than  one  of  its  causes.  Tubercle,  how- 
ever produced,  is  more  or  less  of  what  I  described,  in  1880,^ 
as  "  a  foreign  mass  made  up  of  hyperplasia,  of  adenoid  tissue, 
epithelial  and  connective-tissue  proliferation,  angioplasia,  and 
other  attempts  at  repair  of  disintegrated  tissues,  and  the 
results  of  degradation  and  decomposition  of  these  new  forma- 
tions." In  this  description  "  angioplasia  "  was  made  to  include 
"  giant  cells."  It  is  suspected  by  many  that  giant  cells  may 
have  a  specific  relationship  to  the  bacillus,  and  should  this 
prove  to  be  true,  they  ought  not  to  be  present  in  any  mass 
not  caused  by  the  bacillus.  Their  presence  in  that  case  w^ould 
be  as  typical  of  disease  caused  by  the  bacillus  as  the  presence 
of  the  bacillus  itself;  although,  if  from  any  cause  the  bacillus 
had  disappeared  from  the  mass  its  former  presence  had  set 
up,  the  mass  would  no  longer  be  capable  of  transferring  the 
disease  by  inoculation.     It  would  cease  to  be  infective. 

In  this  way  it  might  puzzle  experimenters,  and  lead  to  con- 
fusion in  the  conclusions  drawn  from  their  experiments.  It  is 
of  the  utmost  importance,  therefore,  to  bear  in  mind  this  pos- 
sible source  of  fallacy,  and  to  continue  our  researches  into  the 
life-history  of  the  giant  cell,  and  of  the  other  essential  ele- 
ments of  the  mass  we  call  tubercle  till  absolute  certainty  is 
arrived  at. 

Klein  says,^  "In  human  tuberculosis,  in  tuberculosis  of  cat- 
tle, and  in  artificially  induced  tuberculosis  of  guinea-pigs  and 
rabbits,  there  are  met  with  tubercles  in  various  stages — young 
and  adult — in  which  no  trace  of  a  bacillus  is  found;  whereas  in 
the  same  section  caseous  tubercles  may  be  present  containing 
numbers  of  tubercle  bacilli." 
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Dr.  Woodlicad  ^  and  Professor  McFadyean  carried  out  a 
most  careful  and  systematic  examination  of  over  six  hundred 
cows  in  the  Edinburgh  dairies,  and  they  "  found  thirty-seven 
beasts  in  which  there  was  mammitis,  but  only  six  (16  per  cent) 
in  the  milk  of  which  the}'  could  demonstrate  the  presence  of 
tubercle  bacilli,  and  then  only  in  small  numbers.  In  one  of 
the  six,  and  subsequently  in  five  other  cases,  they  made  sure 
of  the  existence  of  the  bacilli  in  enormous  number  in  the  udder 
by  microscopic  examination.  They  found  new  tubercular 
tissue  disseminated  in  patches  of  various  sizes  throughout  a 
portion  of.  the  g'land,  and  that  all  the  more  minute  elements  of 
tubercle  could  be  distinguished — the  small  round  cells  in  which 
the  nuclei  are  comparative!}^  large,  and  the  epithelioid  cells, 
between  or  among  which  is  a  fairly  well-developed  reticulum. 
The  giant  cells  were  very  numerous,  but  not  so  well  formed  as 
in  the  human  subject;  they  were  scattered  throughout  the 
new  tissue.  The  tendency  to  caseation  of  tubercle  in  the  udder 
is  not  nearly  so  well  marked  as  in  other  parts  of  the  body,  but 
it  does  undoubtedly  occur  at  points.  The  new  growth  of  tu- 
berculous tissue  gradually  invades  the  lobules  of  the  g-land, 
passing-  in  along  the  lines  of  the  lymphatics  of  the  interlobular 
septa,  so  that  a  gradual  transition  from  the  healthy  gland 
substance  to  the  dense  tubercular  mass  may  be  seen.  In  the 
mass  itself  the  characteristic  bacilli  are  present  in  almost  in- 
conceivable numbers.  They  are  seen  first  as  small  stained 
rings  (masses  of  bacilli)  around  a  slightly  granular  or  homo- 
g-eneous  mass — in  fact,  the  giant  cells  seem  to  consist  of  the 
debris  of  cells,  the  result  of  the  activit}^  of  the  bacilli.  In  the 
smaller  cells  bacilli  may  also  be  seen,  and  others  may  be 
demonstrated  lying-  in  the  spaces  between  the  cells.  On  care- 
ful examination  of  the  more  healthy  parts  of  the  gland,  espe- 
cially at  the  margin  of  the  new  growth,  ulceration  into  the 
ducts  may  be  made  out.  In  consequence  of  this  interference 
with  the  nutrition  of  the  tissues  immediatel}'  around  the  ducts 
or  acini,  the  basement  membrane  has  g-iven  way,  and  a  mass 
of  tubercular  granulation  may  be  seen  projecting-  into  the 
lumen;  the  epithelium  is  also  proliferating.  In  the  granula- 
tion tissue,  in  the  epithelial  cells,  and  even  lying  free  in  the 
lumen,  there  are  frequently  numerous  bacilli,  and  it  can  be 
easily  understood  how.  once  in  this  position,  they  find  their 
way  into  the  milk.     Tliis  ulceration  is  not,  however,  of  such 
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frequent  occurrence  as  mig'lit  be  expected,  for  in  the  g-reater 
part  of  the  g-Umd  substance  left  there  is  httle  or  no  catarrhal 
proliferation,  and  the  ducts  and  acini  appear  to  be  obliterated. 
in  great  measure  by  compression."  Dr.  Woodhead  pointed 
out  that,  "  in  connection  with  this,  it  would  sug-g-est  itself  to 
most  of  those  who  examined  carefully  the  sections  he  exhibited 
that  what  are  called  g-iant  cells  may  in  reality  be  nothing 
more  than  acini  or  ducts  in  which  the  bacilli  have  attacked 
and  destroyed  the  epithelium.  This  idea  would  be  g-reatly 
strengthened  if  some  of  the  larger  ducts  were  examined,  for 
in  these  similar  degenerative  changes  of  the  epithelium  could 
be  seen;  in  this  epithelium  bacilli  could  be  demonstrated,  and 
in  the  lumen  itself  there  are  frequentl}"  similar  granular  or 
homogeneous  masses  in  which  a  few  bacilli  may  be  seen.  In 
addition  to  these  positions  bacilli  could  be  demonstrated  in 
epithelial  cells  still  attached,  and  also,  in  rare  cases,  in  those 
Ijing  free  in  the  apparently  healthy  milk  ducts,  in  which  posi- 
tion Professor  McFadyean  had  first  demonstrated  them." 
Dr.  Woodhead  also  pointed  out  that,  in  reference  to  the  ques- 
tion of  the  structure  and  importance  of  giant  cells,  each  au- 
thority had  his  own  theory- .  "  It  was  now  becoming  evident 
that  each  of  manj-  of  these  observers,  though  describing  differ- 
ent conditions,  might  still  claim  right  on  his  side.  Those  who 
advocate  that  the  giant  cell  is  a  Ij^mph  space  with  prolifer- 
ating endothelial  cells  around  are  apparently"  justified.  Then, 
again,  Weigert  has  proved  that  a  giant  cell  is  nothing  more 
in  some  cases  than  a  collection  of  cells  in  which  the  bacilli  are 
causing  proliferation  at  the  margin,  fusion  and  degeneration 
in  the  centre — a  mass  of  caseous  material  in  the  centre  and 
proliferating  cells  with  bacilli  betAveen  them  at  the  periphery 
resulting.  Klein  saw  the  giant  cells  being  formed  by  the  fusion 
of  epithelial  cells  of  the  air  vesicles.  Small  blood-vessels  in 
transverse  section  have,  like  the  lymphatics,  been  described  as 
giving  rise  to  giant  cells.  Dr.  Barrett  finds  them  in  the  semi- 
niferous tubules  in  tubercle  of  the  testicle,  and  Dr.  Woodhead 
has  seen  them  developed  in  connection  with  minute  bile  ducts 
in  the  liver,  and  in  the  milk  ducts  and  acini  in  the  mammary 
gland  of  the  cow.  In  all  cases  the  process  Weigert  describes 
occurs,  but  at  different  rates  and  with  sligiitly  varying  results. 
The  presence  of  these  giant  cells  affords  evidence  that  the 
cells  are  making  a  determined  resistance  against  the  advance 
of  the  bacilli,  are  giving  way  slowly,  and  so  limiting  the  area 
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of  caseation.  In  many  cases  where  the  giant  cells  \\'\t\\  their 
ring's  of  nuclei  are  best  marked,  very  few  bacilli  are  to  be  found, 
as  they  have  been  destroyed  by  the  phag-ocytes  at  the  marg-in, 
i.e.,  the  active  cells  with  deeply-stained  nuclei.  In  other  cases, 
however,  the  bacilli  have  taken  the  place  of  the  nuclei  at  the 
marg-in  of  the  g-iant  cell,  the  boundary  line  in  such  cases  being- 
determined  for  a  time  by  the  basement  membrane  of  the  tube 
in  which  the  mass  is  formed." 

Dr.  Theodore  Williams,"  quoting-  Watson  Cheyne,  Green, 
and  others,  classifies  the  forms  of  cells  which  accumulate  in 
the  alveoli  in  lung-  tuberculization  as — 1.  Ordinary  epithelial 
cells  lining-  the  alveoli.  2.  Epithelioid  cells.  3.  Giant  cells. 
The  epithelioid  cells  "are  g-enerally  larg-e  and  spheroidal, 
about  four  or  five  times  the  size  of  a  leucocyte,  containing- 
granular  matter  and  a  larg-e,  and  often  oval  nucleus,  and  oc- 
casionally a  nucleolus;  more  than  one  nucleus  is  occasionally 
seen.  These  cells  are  developed  from  the  epithelium,  accord- 
ing- to  Watson  Cheyne,  and  some  of  them  are  transformed 
later  into  g-iant  cells.  ...  In  many  cases  of  phthisis,  the  alve- 
oli are  stuffed  with  the  epithelioid  cells,  some  perfect,  and 
others  toward  the  centre  underg-oin.g  caseation;  they  are  of 
g-reat  interest  on  account  of  being-  the  principal  haunt  of  the 
tubercle  bacilli,  which  are  found  in  these  and  in  the  g-iant  cells, 
and  often  in  no  other  lung-  structure.  It  is  curious  to  see  how 
the  bacilli  are  attracted  toward  them,  and  are  seen  in  larg-e 
numbers  both  around  the  cells  and  within  the  cell  walls.  The 
third  element  is  the  g-iant  cell,  as  to  the  orig-in  of  which  there 
has  been  so  much  controversy,  ending-  for  the  most  part  in 
the  g-eneral  conclusion  that  it  is  epithelial.  .  .  .  Giant  cells  are 
sometimes  not  found  in  the  very  early  stage  of  tubercle  de- 
velopment, and  appear  generally  after  the  products  of  exuda- 
tion have  become  absorbed."  "Klein  states  '  that  in  some  of 
the  most  rapid  cases  of  acute  tuberculosis,  no  adenoid  g-rowth 
is  to  be  found,  but  only  desquamative  or  catarrhal  pneumonia." 
He  considers  that  these  different  appearances  of  tuberculous 
matter  "represent  different  stages  of  the  same  process,  that 
the  fibrinous  exudation  comes  first,  and  is  afterward  absorbed 
by  the  surrounding  tissue,  which  becomes  infiltrated  with  fluid 
and  shows  distended  blood-A^essels.  The  exudation  is  replaced 
by  numerous  cells  or  by  giant  cells.  If  the  irritation  lasts 
long  enough,  the  small-celled  adenoid  tissue  appears  in  the 
alveolar  wall."  ^ 
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Granting,  then,  that  the  tubercle  bacillus  introduced  into 
an  animal  tissue  is  one  of  the  irritants  which  will  cause  the 
formation  of  the  heterogeneous  mass  which  I  have  described, 
and  which,  however  produced,  we  agree  to  call  tubercle;  and 
granting-  also  that  it  is  the  most  important  and  dangerous  of 
these  irritants;  the  utmost  interest,  in  a  medical  point  of  view, 
must  attach  to  the  earliest  steps  by  which  this  formation  of 
tubercle — this  tuberculization — advances  after  the  bacillus  has 
entered  the  tissue. 

The  most  interesting  experiments  illustrative  of  the  process 
of  bacillary  tuberculization,  are  those  of  Baumgarten.  They 
were  minutely  and  accurately  made,  and  observed  under  cir- 
cumstances which  seem  peculiarly  free  from  the  chance  of 
error;  and,  as  Mr.  Barker  says,^  Baumgarten  is  peculiarly 
qualified  for  such  work  by  his  profound  histological  research 
in  other  fields,  and  his  experiments  have  been  repeated  by 
many  other  observers  with  the  same  results,  and  the  tissue 
changes  observed  have  a  close  parallel  in  those  demonstrated 
in  human  organs,  as  shown  by  the  careful  studies  by  Arnold 
and  others  of  tuberculization  of  the  lung.  "  But  as  they  can 
be  followed  in  their  various  stages,  and  uncomplicated  by  or- 
dinary inflammatory  processes,  only  in  experimental  inocula- 
tions on  animals,  the  latter  are  taken  for  illustration.  ...  In 
the  experiments  in  question,  a  small  fragment  of  caseating 
tissue  is  removed  from  a  scrofulous  joint  or  g-land,  with  due 
precautions  against  contamination  from  without,  and  is  in- 
serted in  the  anterior  chamber  of  a  healthy  rabbit's  eye, 
through  an  incision  in  the  cornea  (the  same  operation  is  per- 
formed on  a  number  of  other  rabbits);  .  .  .  one  or  more  of 
these  eyes  is  excised  daily,  and  placed  in  preserving  fluid  for 
histological  examination.  Now  what  is  found?  (1)  In  the  first 
few  days  absolutely  no  change  is  observed,  except  the  cicatri- 
zation of  the  corneal  wound,  and  the  formation  of  a  capsule  of 
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granulation  tissue  around  tlie  foreign  body  introduced.  (2) 
But  from  the  second  day  on,  a  very  evident  increase  of  the 
bacilli  is  demonstrable  within  the  inoculated  fragment,  until 
they  are  present  in  profusion.  (3)  From  this  spot,  at  which 
they  first  multiply,  they  are  now  seen  to  spread  rapid In'.  In 
the  first  place  they  permeate  the  granulation  tissue  (capsule) 
around  the  caseous  particle  in  enormous  numbers.  .  .  .  Subse- 
quently they  penetrate  into  the  adjacent  parts  of  the  iris  and 
cornea.  In  the  latter  (cornea)  thej^  spread  chiefly  along  the 
fresh  scar-tissue,  a  fact  of  much  significance  to  the  operator, 
explaining  as  it  does  the  occasional  appearance  of  caseating 
foci  in  perfectly  healed  scars  in  the  skin,  perhaps  weeks  after 
an  operation  for  deep-seated  scrofulous  disease.  (4)  On  the 
fifth  day,  scattered  bacilli  are  seen  in  those  portions  of  the 
cornea  nearest  to  the  point  of  inocidation,  but  without,  so  far, 
producing  the  slightest  deviation  from  their  normal  histologi- 
cal texture.  No  traces  of  other  species  of  organisms  are  to 
be  seen  with  or  near  these  immigrants,  or  throughout  the 
whole  iris  or  cornea.  (5)  On  the  sixth  day  the  bacilli  are 
present  in  great  numbers  throughout  the  tissues  of  the  cornea, 
which  are  still,  however,  practically  unchanged.  (It  will  be 
seen  later  on  that  I  call  the  period  from  No.  1  to  No.  G  "  The 
eventful  interval.")  But  at  certain  points,  especial)}-  where 
the  bacilli  lie  in  dense  groups,  certain  newly,  formed  cells  are 
to  be  seen  having  the  general  appearance  of  endothelial  or 
epithelioid  elements,  rather  than  of  white  blood  or  lymph  cor- 
puscles. (6)  Each  day  now  adds  to  the  hosts  of  invading 
parasites,  which  occupy  an  ever  increasing  tract  of  the  tissues 
of  the  iris.  The  nearer  to  the  point  of  inoculation,  the  more 
closely  packed  are  they;  the  further  off,  the  more  scattered. 
Where  the  organisms  are  very  sparse  no  histological  changes 
are  to  be  detected,  but  close  to  the  point  of  inoculation,  young 
tubercles  in  the  form  of  aggregations  of  epithelioid  cells  are 
now  noticed.  (7)  A  little  later,  every  intermediate  form,  up 
to  the  perfect  type  of  miliary  tubercle  with  their  lymphoid 
and  epithelioid  cells  are  to  be  seen.  .  .  .  These  formations  are 
constantly  found  associated  with  foci  of  bacillus  proliferation, 
no  organism  of  any  other  kind  being  present.  Moreover,  in  this 
experiment,  no  tubercle,  not  even  the  smallest,  is  ever  found 
at  a  spot  free  from  the  presence  of  the  bacilli,  or  having  only 
a  few  of  them.     The  amount  of  cell  proliferation  always  cor- 
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responds  to  llie  richiioss  in  bacilli  of  these  nests  of  parasites. 
(That  is,  it  is  proportionate  to  the  amount  of  the  irritant,  there 
being  no  other  irritant  present  but  the  bacilli.)  (8)  Thus  devel- 
oping- and  extending-,  the  tubercular  process  advances  further, 
until,  on  about  the  tenth  or  eleventh  day,  a  visible  macro- 
scopic iritis  or  keratitis  is  produced.  (9)  In  the  distant  in- 
ternal organs  of  the  inoculated  animals  an  entirely  analog-ous 
process  of  tuberculization  was  observed  by  Baumg-arten.  This 
was  best  seen  in  the  kidne\\s,  at  about  the  fifth  week  after  in- 
oculation. Here  the  vessels  of  the  g-lomeruli  were  frequently 
found  packed  with  bacilli,  and,  where  the  latter  were  spread- 
ing- into  the  parenchyma  around,  typical  tubercles  were  pro- 
duced. (10)  Larg-e  numbers  of  bacilli  were  excreted  by  the 
kidneys.  Similar  experiments  have  been  repeated  by  many 
other  observers,  with  cultivated  bacilli,  and  with  exactly  simi- 
lar results.  The  dosag-e  of  microbes  was  shown  by  Watson 
Cheyne  materially  to  influence  the  rapidity  of  the  develop- 
ment of  the  disease,  a  point  of  the  utmost  importance  as  bear- 
ing upon  clinical  experience."  Striking-  examples  were  given 
by  Mr.  Barker,  in  which  similar  direct  inoculation  of  tubercle 
on  the  surface  of  the  body  in  the  human  subject,  both  in  chil- 
dren and  in  adults,  had  accidentally  taken  place,  and  numer- 
ous cases  have  been  put  on  record  within  the  last  few  years, 
which  place  the  matter  beyond  doubt. 

In  these  important  experiments,  then,  it  is  clearly  demon- 
strated that  the  tissue  changes  {i.e.,  tuberculization)  did  not 
precede  the  presence  of  the  bacillus,  but  followed  it;  that  the 
bacillus  first  became  domiciled  in  the  tissue,  and  that  then, 
after  a  distmct  interval  (see  p.  379) — in  the  case  of  the  cornea, 
at  least  five  or  six  days — histological  changes  began,  propor- 
tionate in  amount  to  the  number  of  bacilli,  i.e.,  to  the  amount 
of  the  irritant. 

These  appear  to  be  unquestionable  facts.  But  we  must  re- 
member that  in  these  experiments  the  bacilli  were  artificially 
and  intentionall3' — that  is  forcibly — inserted  into  healthy  tis- 
sues in  animals  constitutionally  healthy.  It  does  not  follow 
that  the  same  sequence  of  events  would  occur  if  the  animals 
were  constitutionally  defective;  or  if  the  introduction  of  the 
bacillus  into  the  tissue,  instead  of  being  by  force,  were  due  to 
some  condition  of  the  tissue  w^hich  made  it  specially  attractive 
to  the  bacilli,  and  hence  invited  their  domiciliation. 


TJic  Initial  Stages  of  Consin/iption.  381 

It  is  a  clinical  and  histolog-ical  fact  that  there  are  cases  in 
which  the  animal  org-anisin  appears  to  he  patterned  out,  as  it 
were  with  a  mordant,  so  that  when  a  poison  or  virus  gains 
admission  to  the  system,  it  is  attracted  and  domiciled  in  the 
patches  by  an  elective  affinity — as  a  mordant  fixes  the  color 
of  the  dyev,  and  maps  out  a  pattern  on  the  fabric.  A  strik- 
ingly mordant-like  condition  of  the  tissues  is  demonstrated  by 
the  simultaneous  development  of  sjmimetrical  patches  of  dis- 
ease when  the  blood  is  flooded  with  certain  poisons.  This  in- 
dicates that  the  normal  condition  of  tissues  sj^mmetrically 
distributed  is  acted  upon  by  a  common  abnormal  influence 
equally  diffused  through  all.  But  when,  as  also  happens,  the 
patterning  out  of  the  disease  is  non-symmetrical,  it  indicates 
either  that  the  mordant-like  condition  of  the  tissue  is  abnor- 
mally localized,  or  that  the  poison  or  virus  is  not  equally  and 
generally  diffused.  (See  Mr.  Jonathan  Hutchinson's  remarks, 
quoting  Paget,  Budd,  and  others,  in  the  discussion  on  Syphilis 
at  the  Pathological  Society.) 

One  of  the  points  of  greatest  interest  and  importance,  clini- 
cally and  pathologically,  is  to  find  out  what  is  this  mordant- 
like condition  of  tissues  which  determines  the  domiciliation  of 
the  bacillus  tuberculosis. 

In  bacillary  tuberculization,  both  of  the  above  conditions 
are  seen.  Most  frequently  the  mordant-like  condition  is  not 
symmetrical,  but  indicates  some  localized  tissue  fault,  or  other 
state,  which  specially  invites  the  bacillus  to  domiciliation  in 
the  part  or  parts.  Exceptionall.y,  the  symmetrical  and  gen- 
eral distribution  of  the  local  disease  indicates  that  the  whole 
torrent  of  the  blood  has  become  infected,  the  localization  of 
diseased  changes  corresponding,  not  with  an^^  abnormal  con- 
dition of  tissue,  but  with  the  intensity  of  normal  vascularit}^, 
that  is  to  sa3",  with  the  amount  and  intensity  of  the  local  poi- 
soning. It  is  evident  that  from  this  cause  young  and  growing 
tissues,  although  normal,  will  invite  a  special  incidence  of  the 
blood  disease. 

But  in  the  exceptional  cases  referred  to,  although  the 
whole  torrent  of  the  blood  may  be  poisoned,  and  the  tissues 
patterned  out  with  a  general  S3nnmetrical  diffusion  of  local 
disease,  some  want  of  symmetry  is  in  most  instances  devel- 
oped, because  it  is  so  rare  to  find  all  the  tissues  of  the  body 
equally  normal  in  condition,  even  in  states  which  may  be  called 
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"healtli/'  Hence,  acompanying"  the  g-eneral  symmmetrical 
ditTusion  of  disease,  there  are  g-enerally  found  patclies  of  spe- 
cially intense  or  extended  local  disease,  giving-  a  want  of  per- 
fect sj^mmetry  in  the  diseased  processes. 

It  is,  therefore,  extremely  rare  to  find  even  acute  general 
tuberculosis  without  some  organ  or  tissue  being  unsymmetri- 
calh'  affected  by  the  domiciliation  of  a  special  number  of 
bacilli. 

Many  other  complications  of  a  puzzling-  and  confusing 
character  arise  in  the  case  of  bacillary  tuberculosis,  in  conse- 
quence of  the  number  of  the  portals  by  which  the  bacillus  may 
be  admitted  to  the  organism,  the  differences  in  these  portals, 
and  the  variety  of  the  contrivances  \>y  which  its  diffusion  is 
opposed  and  its  domiciliation  frustrated  at  the  several  portals. 

It  is  necessary',  therefore,  to  take  a  bird's-eye  view  of  the 
general  plan  of  the  organism  with  regard  to  these  portals  and 
the  intercepting  contrivances  in  connection  with  them.  We 
find  a  venous  system  separated  inviolably  from  an  arterial 
system  by  the  lungs,  and  a  g'reat  food-supplying-  apparatus, 
with  the  liver  placed  as  peremptorily  between  the  food  supply 
and  the  pulmonarj'  circulation  as  are  the  lungs  between  the 
veins  and  arteries,  intercepting  every  particle  of  new  food  that 
can  be  absorbed  by  the  portal  system  of  veins — that  is  to  saj', 
the  carbohydrates,  albuminoid  materials,  oleinous  fat,  alcohol, 
water  and  any  matters  soluble  in  water.  Next  we  find  a  simi- 
larly peremptory  arrang'ement,  by  which  everything-  absorb- 
able by  lacteals  and  lymphatics  is  scrupulously  kept  out  of 
the  way  of  the  liver,  and  conveyed  by  the  thoracic  duct  to  thf^ 
lungs,  but  not  until  it  has  been  submitted  to  an  intercepting 
s^^stem  of  glands;  the  materials  thus  conveyed  include  all  fat 
not  absorbable  by  the  portal  system,  that  is  to  say,  all  the 
solid  ingredients  of  fats  emulsified  by  the  pancreatic  secretion ; 
also  all  worn-out  tissues,  and  the  products  of  interstitial  nutri- 
tion taken  up  by  the  lymphatics.  Then  as  regards  matters 
that  can  be  admitted  b^"  the  respiratory  apparatus,  we  find  all 
sorts  of  difficulties  placed  in  the  way  of  any  foreign  irritants 
contained  in  the  inspired  air — to  prevent  their  admission  to 
the  alveoli,  in  which  it  is  intended  that  only  blood  and  atmos- 
pheric air  shall  come  into  intimate  relationship.  Thus  there 
is  the  long  and  complicated  system  of  mucous  channels,  all 
amply  provided  with  secretorj'^  and  excretory  glands  for  the 
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expulsion  of  oirending-  matters  before  they  reach  the  reg'ions 
of  residual  air;  thus,  also,  the  air  in  inspiratory  and  expiratory 
motion  is  not  allowed  to  traverse  these  residual-air  reg-ions, 
in  which  the  interchange  of  respiratory  materials  is  only  per- 
mitted to  take  place  by  the  di (fusion  of  gases;  thus  also, 
throughout  the  whole  of  this  important  tract,  cell  prolifera- 
tion is  set  up  with  great  promptitude  if  any  abnormal  irritant 
accidentally  penetrates  beyond  the  mucous  surface.  Througli- 
oiit  the  cutaneous  surface  we  find,  again,  elaborate  arrange- 
ments for  the  interception  and  expulsion  of  abnormal  matters 
before  they  can  reach  the  blood. 

Yet  notwithstanding  all  these  fortifications,  garrisons,  and 
armaments  for  the  protection  of  the  citadel— so  subtle  is  the 
tubercle  bacillus,  that  it  succeeds  in  gaining  admission  to  the 
organism  by  all  these  portals.  Although  repelled,  expelled, 
blockaded,  imprisoned,  killed,  cremated,  thousands  of  times, 
every  now  and  then  it  succeeds  in  establishing  a  domiciliation 
in  the  tissues,  where  it  may  become  encapsuled  and  indefinitely 
localized,  or,  breaking  through  its  prison  walls,  it  may  gain 
admission  to  the  blood,  or  possibly,  under  peculiar  circum- 
stances, it  may  elude  all  barriers  and  directly  enter  the  circu- 
lation. Once  in  the  torrent  of  the  circulation,  there  may  begin 
that  mordant-like  patterning"  out  of  elective  or  selected  tissues 
which  I  have  already  described.  But  even  then  it  has  to  run 
the  gauntlet  of  "  the  battle  of  the  cells,"  by  which,  according- 
to  some,  it  may  at  last  be  destroyed. 

Unhappily,  it  too  often  happens  that  it  finds  out  some  weak 
point  in  the  organismal  defences,  and  wins  the  fatal  battle  in 
the  end.  In  the  faithful  observations  of  the  actual  facts  of 
bacillary  life,  in  man  and  other  animals,  we  find  full  confirma- 
tion of  the  truth  of  each  item  of  the  foregoing  sketch. 

Cutaneous  Portal. — Referring  to  the  introduction  of  the 
bacillus  by  the  cutaneous  portal,  Mr.  Barker  says :  ^  "  Pfeilfer's 
case  deserves  a  passing  notice  on  account  of  its  completeness. 
The  patient  was  a  healthy  veterinary  surgeon,  with  a  good 
family  history,  who,  while  dissecting"  a  tuberculous  cow,  punc- 
tured the  joint  of  his  left  thumb.  [The  normal  organismal 
defences  of  the  skin  were  forced  by  the  puncture.]  The  wound 
soon  healed,  but  was  followed  by  induration  of  the  scar,  and 
later  by  swelling  of  the  whole  joint,  whicli  underwent  the 
typical  changes  of  scrofulous  synovitis,  but  without  the 
V— 25 
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formation  of  sinuses.  Some  months  later  the  patient  beg-an 
to  show  signs  of  puhnonary  phthisis,  which  rapidly  mcreased, 
and  ho  died  of  this  disease  a  year  and  a  half  after  the  wound 
of  the  thumb.  .  .  .  The  joint,  on  being-  laid  open,  showed  all 
the  destructive  changes  of  scrofula  both  in  the  bones  and 
synovial  membrane;  and  in  the  latter,  as  well  as  in  the  broken- 
down  material  which  filled  the  intervals  between  the  bones, 
an  unusually  larg-e  number  of  tubercle  bacilli  were  found.  The 
microscopic  appearance  of  the  diseased  tissues  was  also  typi- 
cally tubercular.  Such  cases  as  those  just  described,  leave 
no  room  for  doubt  that  tubercle  can  be  inoculated  in  any  part 
of  the  surface  of  the  body,  and  may  spread  from  the  orig-inal 
point  of  entry  throughout  the  whole  system,  until  a  fatal 
amount  of  g-eneral  disease  is  produced." 

Alimentary  Portal. — With  regard  to  the  admission  of  the 
bacillus  by  the  alimentary  portal,  Dr.  Woodhead  says  * :  "It 
has,  of  course,  often  been  objected  that  if  all  tuberculous 
cattle  g-ave  tuberculous  milk,  the  human  race  would  run  a 
risk  of  being-  rapidly  exterminated.  But  it  may  now  be  main- 
tained, as  the  result  of  most  careful  clinical  observation,  that 
it  is  only  when  the  functions  of  the  intestines  are  interfered 
with,  and  when,  in  consequence,  there  are  temporary  or  per- 
manent alterations  in  structure  and  in  the  chemical  constitu- 
ents of  the  fluids  and  g-ases  in  the  alimentarj^  canal  that  tuber- 
cle bacilli  can  make  their  way  unaltered  throug-h  the  epithe- 
lial barrier.  ...  It  is  not  only  the  intestine  itself,  however, 
that  is  affected  by  these  functional  disorders.  The  mesenteric 
g-lands  are  also  placed  at  a  g-reat  disadvantag-e.  This  ma}^  be 
easily  understood  when  it  is  remembered  that  the  slightest 
irritation  in  anj^  portion  is  almost  immediately  followed  by 
chang-es  in  the  lymphatic  channels  and  glands.  Ever^^  one  is 
familiar  with  the  peculiar  condition  of  enlarg-ement,  cong-es- 
tion,  and  succulence  that  is  found  in  such  glands.  This  condi- 
tion must  be  looked  upon  as  the  result  of  stimulation;  the 
cells  are  roused  into  g-reater  activity,  the^'  proliferate  more 
rapidly,  and  take  up  the  foreig-n  matter;  the  g-land  as  a  whole 
acting-  as  a  kind  of  sieve.  In  this  process,  however,  the  store 
of  resistant  energ-y,  if  such  a  term  might  be  used,  is  g-radually 
diminished,  and  should  tubercle  bacilli  find  their  way  into  the 
g-land  during  or  shortly  after  this  extra  stimulation,  the^^  run 
less  risk  of  being-  destroyed  by  active  epithelioid  and  lymph 
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cells,  than  when  these  cells  are  not  already  partially  exhausted. 
This  is  true  in  g-reater  degree  onl3^  in  the  g-lands  than  in  the 
other  tissues.  Every  one  engaged  in  practice  could  recall 
numerous  cases  in  which  tubercular  disease  of  bone  or  syno- 
vial membranes,  etc.,  has  followed  on  measles,  scarlet  fever, 
small-pox,  and  similar  conditions,  or  in  which  an  attack  of 
typhoid  or  intestinal  mischief  of  some  form  has  been  looked 
upon  as  marking  the  date,  soon  after  which  serious  tubercular 
mischief  was  developed.  All  this  should  be  considered,  leaving 
out  of  account  the  fact  that  healthy  glands  might  And  it  diffi- 
cult to  cope  with  anj^  large  number  of  bacilli  finding-  their  way 
throug-h  the  unhealthy  surface.  It  should  be  borne  in  mind, 
also,  that  during  the  growth  of  the  individual  these  glands 
are,  under  normal  conditions,  called  upon  to  do  much  more 
work  than  during  later  life,  owing  to  the  fact  that  in  the 
building-up  process  in  the  bod}^  there  is  excess  of  nutritive 
material  required  for  the  tissues,  in  consequence  of  which  the 
secondary  digestional  function,  which  the  lymphatic  system 
performs,  is  provided  for;  but  in  imperfectly  and  badlj^  nour- 
ished children  this  is  not  the  case.^  In  the  first  instance  the 
glands  act  as  vital  filters,  but  should  the  stimulation  be  too 
great,  there  comes  a  period  at  which  they  are  destroyed;  they 
degenerate,  and  may  become  encapsuled  in  fibrous  tissue,  or 
they  may  suppurate  and  so  become  foci  from  which  other 
areas  are  affected.  Where  this  sequence  is  preserved  there  is 
a  still  g-reater  danger  at  the  second  stage.  So  long-  as  the 
g-land  is  active,  the  irritant  material  passed  along  to  it  is  so 
modified  that  it  is  removed  almost  inert,  but  as  soon  as  the 
degeneration  sets  in  the  area  connected  with  that  gland  is 
much  more  liable  to  ulceration,  especially  in  the  case  of  chil- 
dren." 

Respiratory  Portal. — Speaking  of  the  admission  of  the 
bacillus  by  the  respiratory  portal,  Mr.  Barker  says:^  "Ever 
since  the  disease  (tuberculosis)  Avas  first  defined,  the  respira- 
tory passages  have  been  recognized  as  the  point  of  attack  at 
which  the  human  body  most  frequentlj^  suffers,  and  clinical 
and  pathological  experience  has  shown  that  it  is  from  this 
tract  of  mucous  membrane  that  the  infection  most  commonly 
spreads  to  the  other  parts  of  the  system.  The  mode  of  this 
infection  has  so  often  been  demonstrated  by  experiments  on 
animals  as  to  require  only  a  passing  notice  here.     Not  only 
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has  it  been  shown  that  the  injection  of  phtiiisical  sputa,  or 
crude  tuberculous  matter,  or  the  bacillus  tuberculosis,  derived 
pure  by  cultivation  from  it,  into  the  air  passages  will  produce 
typical  tuberculosis  of  the  lungs,  but  it  has  been  observed  that 
even  healthy  animals  of  certain  species  simply  living-  with 
others  thus  affected  speedily  develop  the  same  disease;  and 
again,  that  healthy  animals  placed  in  an  atmosphere  contam- 
inated by  tuberculous  dust  are  soon  similarly  affected.  Not 
only  has  all  this  been  proved  by  many  independent  observers, 
but  the  various  stages  of  the  disease,  from  the  first  initial 
lesion  of  the  catarrhal  mucous  membrane  to  the  fully  devel- 
oped general  tuberculosis,  have  been  traced  step  b}^  step  in 
animals  thus  dealt  with.  And  when  we  come  to  consider  these 
experiments,  and  to  compare  their  results  with  our  clinical 
experience  of  phthisis  in  the  human  bod^^  and  its  minuter 
pathology,  we  cannot  doubt  for  a  moment  that  its  etiology  is 
the  same  in  both  cases." 

Dr.  Woodhead*  says:  "It  is  now  generallj^  accepted  that 
all  cases  of  rapid  infective  phthisis  are  the  result  of  the  action 
of  the  tubercle  bacillus,  although  it  cannot  be  denied  that  cer- 
tain lesions  may  be  produced  as  the  result  of  the  action  of 
other  and  non-specific  irritants.  In  these  conditions,  however, 
tubercle  is  very  frequently  associated  with  some  other  lesions, 
and  it  is  often  extremely  difficult  to  say  which  changes  are 
due  to  the  one  and  which  to  the  other.  For  instance,  it  has 
long  been  held  that  in  stonemasons'  phthisis  all  the  character- 
istic lesions  met  with  in  chronic  tubercular  phthisis  are  pres- 
ent, but  m^^  experience  of  stonemasons'  lung  has  been  that, 
along  with  the  chronic  interstitial  and  arterial  changes  set  up 
by  the  stone  particles,  there  are  structural  alterations  which 
can  be  accounted  for  only  on  the  assumption  that  they  are  of 
tubercular  [bacillary  ?]  origin;  and  in  some  few  cases,  in  con- 
firmation of  this,  the  presence  of  tubercle  bacilli  has  been 
demonstrated  in  certain  of  the  new  growths."  (Those  sub- 
jected to  the  causes  of  grit-phthisis  are,  of  course,  liable  to  be 
subjected  to  those  of  bacillary  phthisis  also,  and  from  the 
condition  of  their  health  are  specially  predisposed  to  infection; 
but  the  concurrence  of  the  two  diseases  does  not  prove  their 
identity.  See  Dr.  J.  C.  Hall,  "  On  the  Trades  of  Sheffield," 
Second  Edition,  865.)  In  Julius  Arnold's  observations  on  the 
course  taken  by  dust  when  inhaled  into  the  respiratory  tract. 
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he  "pointed  out:  (1)  the  veiy  important  part  plaj-ed  by  the 
walls  of  the  small  bronchi  and  their  terminal  passag-es  in  the 
disposal  of  inhaled  dust  particles.  (2)  There  is  the  alveolar 
epithelium,  which,  under  the  influence  of  any  irritant  material, 
underg-oes  proliferation  more  or  less  rapid — this  in  certain 
cases  terminating-  in  what  we  know  as  catarrhal  pneumonia. 
Here  ag-ain,  in  proof  of  the  statement,  take  what  may  be  seen 
under  the  microscope  when  particles  of  colored  dust  have  been 
inhaled  into  the  lung's.  The  cells  lining-  the  alveoli  are  seen  to 
be  in  an  active  state  of  division,  some  are  still  adherent  to  the 
wall  of  the  air  vesicle,  and  in  these  small  particles  of  the  pig-- 
ment  may  be  seen  imbedded  in  the  protoplasm.  The  epithe- 
lium in  this  position  is  a  structure  which  ma^'  be  attacked  by 
the  tubercle  bacilli,  just  as  in  it  coal  or  other  particles  may  be 
found.  Passing  still  further,  and  following-  the  course  taken 
by  the  pigment  granules,  the  lymph  spaces  around  the  air 
vesicles  are  reached,  then  the  lymphatics  in  the  interstices  and 
interlobular  tissue,  the  peribronchial  and  perivascular  lym- 
phatics, and,  lastly,  the  glands  at  the  root  of  the  lung,  either 
directly  or  by  the  deep  layer  of  the  pleura,  over  the  surface  of 
the  lung,  and  so  to  the  root.  As  may  be  seen  on  reference  to 
a  section  of  coal-miner's  lung  (exhibited),  the  pigment — in  this 
instance  a  material  which  gives  rise  to  little  irritation — is 
carried  to  every  part  of  the  lymphatic  system,  and  is  seen  to 
have  accumulated  in  very  considerable  quantities  along  the 
lines  of  the  septa,  around  the  bronchi  and  blood-vessels,  and 
in  the  deep  layer  of  the  pleura.  On  microscopic  examination, 
the  pigment  acting  as  an  irritant,  and  so  giving  rise  to  a 
slight  excess  of  fibrous  tissue  in  all  those  various  positions, 
may  also  be  seen.  Lastl}^,  the  small  points  of  lymphatic  tissue 
which  occur  at  intervals  along  the  lymph  channels,  first  de- 
scribed by  Burdon  Sanderson,  then  by  Klein,  Arnold,  and 
others,  are  the  seats  of  pigmentation.  Tubercle  formation 
(see  p.  374),  also  may  be  met  with  in  any  of  these  positions." 
[On  the  subject  of  grit  tuberculosis  see  (1)  Prof.  Nothnagel's 
observations  on  the  passage  of  cells  from  the  alveoli  into  the 
interstitial  tissue,  related,  p.  168,  in  the  second  edition  of  the 
Author's  work  On  Loss  of  Weight,  etc.;  (2)  Dr.  Osier's  (Mont- 
real)  description  of  microscopical  examination  of  miner's  lung, 
"Dobell's  Reports  on  Diseases  of  Chest,"  1876;  (3)  Dr.  Noble 
Smith's  beautiful  plates  of  anthracosis  in  Dr.  Shepherd's  Gul- 
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stonian  Lectures,  1877;  (4)  Introductory  chapter  on  the  peri- 
vascular system,  in  tlie  tliird  edition  of  the  Autlior's  work  on 
Winter  Cougli ;  (5)  Klein's  "Anatomy  of  the  Ljnnphatic  S^'S- 
tem;"  (6)  Williams  on  Consumption,  op.  cit.,  1887,  etc.] 

Genital  Portal. — With  regard  to  the  genital  portal,  M. 
Cornil  reported  to  the  Paris  Congress,  July,  1888,  that  "  he 
had  twice  examined  a  uterus  removed  during  surgical  opera- 
tion; in  each  case  the  uterus  was  tuberculous,  in  one  instance 
contagion  by  coitus  was  out  of  the  question;  the  disease  Avas 
seated  in  the  Fallopian  tubes;  in  the  other  the  cervix  was  at- 
tacked, also  the  surface  of  the  uterine  mucous  membrane 
beneath  the  epithelium  presented  tuberculous  granulations. 
As  the  annexed  organs,  which  were  removed,  did  not  present 
an^^  tuberculous  lesions,  M.  Cornil  considered  that  this  was  a 
case  of  the  transmission  of  tubercle  by  coitus.  In  order  to 
ascertain  the  possibilit^y  of  this  mode  of  contagion,  he  intro- 
duced some  bacilli  into  the  uterine  cavity  of  guinea-pigs  [the 
"Lancet"  report  says  into  the  vagina].  The  first  result  was 
catarrh  of  the  cervix  uteri,  afterward  a  considerable  increase 
of  lymphatic  cells  containing  bacilli.  On  the  fourth  day  small 
tubercles  were  observed  beneath  the  stratified  epithelial  cells ; 
the  tubercles  then  invaded  the  connective  tissue  between  the 
uterus  and  the  bladder.  M.  Cornil  concludes  that  sexual  in- 
tercourse may  furnish  a  means  of  contagion."  ("  Brit.  Med. 
Journal,"  July  21st,  1888.) 

From  the  foregoing  illustrations  we  have  seen  how  the 
bacillus  tuberculosis  may  be  introduced  by  all  the  chief  por- 
tals to  which  I  have  referred;  and  this  list  might,  no  doubt, 
be  increased  by  the  addition  of  other  less  frequent  means  of 
access.  But  those  which  I  have  given  are  sufficient  for  our 
present  purpose. 


CHAPTER  III. 

It  has  been  one  of  the  most  serious  obstacles  to  advance  in 
the  study  of  tuberculosis,  that  it  has  been  too  exclusively 
identified  with  tuberculization  of  the  lungs,  i.e.,  with  pulmo- 
nary consumption.  Thus  the  area  of  observation  has  been 
narrowed,  and  the  bases  for  wide  generalizations  as  to  cause 
and  effect  have  been  shut  out  of  the  investigator's  field  of 
vision,  I  have  long  striven  to  divert  the  attention  of  the  pro- 
fession from  this  too  narrow  view,  and,  as  is  well  known,  I 
have  specially  endeavored  to  direct  the  thoughts  of  observers 
to  the  alimentary  tract,  as  one,  at  least,  of  the  most  impor- 
tant sites  of  the  fons  et  origo  mali.  The  late  Dr.  Hughes 
Bennett,  of  Edinburgh,  made  most  valuable  contributions  in 
the  same  direction  (1853-59);  and  Mr.  Jonathan  Hutchinson, 
before  he  was  known  to  fame,  published  an  admirable  paper 
"  On  the  Form  of  Dyspepsia  which  often  Precedes  and  Attends 
Phthisis"  (1855);  and  in  1864  Dr.  E.  Symes  Thompson  pub- 
lished in  the  "  Medical  Mirror "  a  most  intelligent  article  on 
"Indigestion  in  Early  Phthisis,"  beginning  with  the  words, 
"Deranged  digestion  is  one  of  the  most  common  deviations 
from  health  that  ushers  in  tubercular  disease."  These  and 
other  similar  observations  and  suggestions  will  be  more  fully 
appreciated,  now  that  we  have  learned  how  easily  the  bacillus 
tuberculosis  (unknown  at  the  time  those  works  were  published) 
enters  by  the  alimentary  portal,  and  how  easily  and  fatally, 
once  within  these  gates,  it  finds  admission  to  every  part  of  the 
citadel. 

On  the  present  occasion,  instead  of  seeking  for  illustrations 
of  the  clinical  history  of  tuberculosis,  as  is  most  usual,  amoug 
cases  of  pulmonary  consumption,  I  shall  take  them  from  the 
histories  of  tuberculous  joint  disease  as  recounted  hy  Mr. 
Arthur  E.  J.  Barker,'^  whose  observations  on  joint  disease  are 
applicable  to  tubercular  diseases  throughout  the  bod3%  and 
the  joints  afford  a  very  favorable  field  for  their  investigation. 
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Mr.  Barker  says :  "  It  is  well  known  thai  the  disease  gen- 
erally finds  its  most  fertile  soil  among-  the  very  young,  proba- 
bly, because,  among-  other  reasons,  the  vitality  of  the  young- 
cells  is  unable  to  cope  with  the  invading-  org-anism;  and  if  this 
be  true,  we  should  expect  to  find  that,  with  the  bacillus  once 
in  the  blood,  those  tissues  which  are  youngest,  or  in  other 
words  approach  most  nearly  to  the  embryonic  type,  should  be 
most  liable  to  suffer  from  its  attacks.  Now  such  embryonic 
tissue  is  abundant  in  childhood,  and  most  so  at  those  spots 
where  growth  and  ph3'Siological  activity  are  greatest.  ...  If 
one  were  asked,  then,  to  suggest  the  most  potent  factors  in 
the  predisposition  of  joints  to  tubercular  disease,  one  would 
be  inclined  to  sa}^  in  the  first  place,  the  inherent  low  vitality 
of  the  youngest  tissues;  and,  in  the  second,  high  physiologi- 
cal activity.  .  .  .  One  point,  I  think,  may  be  accepted  as  almost 
certain,  namel}',  that  tubercular  disease  starts  more  frequently 
in  the  bone  alone  in  childhood,  and  in  the  synovial  structures 
alone  in  adult  life.  If  this  preponderance  of  primary  synovial 
disease  in  the  adult  be  a  fact,  as  I  think  it  is,  it  would  be  best 
explained  by  the  cessation  of  physiological  activity  in  the 
bones,  while  it  continues  in  the  sjniovial  tissue,  the  other  fac- 
tors in  the  production  of  the  disease  remaining  unaltered. 
From  the  above  considerations  it  would  appear  that  there  are 
several  kinds  of  predisposition  to  tubercular  disease  of  joints. 
In  the  first  place  a  peculiar  debility  may  be  inherited  from 
phthisical  or  otherwise  unhealthy  parents,  rendering  the  tis- 
sues of  the  child  generall^^  less  capable  of  repelling  the  attacks 
of  the  parasites  (bacilli)  than  had  it  come  of  a  robust  stock. 
Next  there  is  the  general  predisposition  of  earh^  age,  the  tis- 
sues of  the  3^oung  having  less  resisting  force  than  those  of  the 
mature.  Thirdly,  certain  localities  in  the  body  appear  to  be 
particularly  open  to  the  attacks  of  the  organism  (bacillus), 
owing  probably  to  the  hurried  physiological  changes  involved 
in  rapid  growth,  which  are  going  on  in  them — changes  which 
are  associated  with  the  presence  of  abundance  of  almost  em- 
bryonic tissue  and  great  vascularity,  .  .  .  Finally,  there  is 
the  predisposition  of  external  injury,  using  the  term  in  its 
widest  sense.  In  the  case  of  the  joints,  injurj^  may  render 
their  tissues  more  open  to  the  attacks  of  the  bacillus  tubercu- 
losis circulating  in  the  blood,  in  several  waj's,  acting  singl}-  or 
together.     In  the  first  place  the  violence  may  cause  more  or 
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less  active  intlaininalioii,  with  exudation  of  i)lastic  )iiaterial 
into  the  tissues  around.  Such  exudation  material  resembles 
embryonic  connective  tissue,  and  seems  to  have  very  little 
power  to  resist  the  attaclss  of  the  organism;  in  other  words, 
it  offers  a  favorable  soil  for  its  growth.  This  we  have  seen  in 
the  case  of  the  inoculation  of  the  rabbit's  eye  wnth  tubercle  by 
Baumgarten,  where  the  bacilli  spread  more  rapidly  into  the 
g'ranulation  capsule,,  and  along  the  cicatricial  tissue  of  the 
corneal  wound  than  in  any  other  direction.  Further,  the  in- 
creased blood-flow  to  an  inflamed  part  would  also,  cceteris 
paribus,  involve  a  greater  supply  of  bacilli  to  it  than  if  the 
vascularity  were  normal.  Again,  without  any  active  inflam- 
mation, or  following  upon  it,  vascular  atony  may  result  from 
violence  to  a  joint,  and  passive  congestion  of  its  tissues  be  the 
result,  as  is  so  often  seen  clinically.  In  this  condition  not  only 
is  the  general  nutrition  of  the  part  damaged,  but  the  slowing 
of  the  blood  stream  in  the  smaller  vessels,  amounting  often 
almost  to  stasis,  offers  a  better  opportunity  for  the  deposit  of 
the  bacillus  in  the  parts  around  than  is  afforded  with  a  nornial 
circulation.  And  here,  too,  the  greater  amount  of  blood  en- 
tering the  congested  area  would  bring  a  larger  armj^  of  organ- 
isms to  the  attack.  Finally,  injury  to  a  joint  will  often  produce 
more  or  less  extravasation  of  blood  into  its  tissues,  which  re- 
mains for  a  time  unabsorbed.  With  this  blood  the  bacilli,  too, 
escape  from  the  vessels,  and  in  their  new^  position,  withdrawn 
from  the  current  of  the  circulation  and  in  a  state  of  rest,  they 
meet  with  the  most  favorable  conditions  for  further  growth, 
and  soon  form  large  colonies.  This  last-mentioned  effect  of 
injury  is  probably  a  most  potent  factor  in  the  determination 
of  the  points  at  which  tubercular  disease  shall  start  through- 
out the  body,  and  wall  best  explain  its  appearance  in  many 
unusual  situations.  Those  wiio  are  not  familiar  with  Schiiller's 
experiments  bearing  on  this  point  will  do  well  to  give  them 
their  careful  attention."  Parasitic,  tubercular  or  scrofulous 
disease,  "in  its  modes  of  spreading  by  contiguous  infection 
through  the  lymphatics,  and  by  the  entrance  of  its  virus  into 
veins,  offers,  as  we  have  seen,  a  close  parallel  to  the  modes  of 
generalization  of  the  so-called  malignant  neoplasms.  .  .  .  But 
that,  in  spite  of  its  capacity  for  wide  dissemination,  it  may 
remain  for  a  long  time  localized  in  a  joint,  the  rest  of  the  sys- 
tem continuing  unaffected,  I  need  not   undertake  to   prove; 
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everj^  clinical  obsei-ver  is  thorouglily  familiar  with  the  fact. 
(Prof.  McFadyean  and  Dr.  Woodhead  found  that  a  cow's 
udder  might  be  affected  Avith  hacillary  tuberculosis  [as  proved 
microscopically],  without  the  slightest  falling-  off  in  the  gen- 
eral condition  of  the  animal,  so  long  as  the  disease  remained 
local. — "  Lancet,"  Jul^'-  14th,  1888.)  On  the  other  hand,  we  must 
all  have  been  impressed  with  the  experience  that  in  man^^ 
cases,  after  a  long  period  of  quiescence  as  a  purely  local  affec- 
tion, tuberculosis  has  rapidly  become  general.  We  must  have 
noticed  that  this  has  usually  follow^ed  upon  some  injury  to  a 
full}^  developed  caseating  focus,  or  the  bursting  of  some  case- 
ous abscess,  or,  what  is  perhaps  of  greater  importance  for  us, 
as  surgeons,  to  remember,  it  has  followed  soon  after  a  surgical 
operation  upon  a  tuberculized-  part." 

From  Wartmann's  statistics  of  837  resections,  it  appears 
that  in  at  least  10  per  cent  of  the  total  number  of  deaths  fol- 
lowing operation,  rapid  general  miliar3^  tuberculosis  super- 
vened. And  I  may  refer  here,  in  passing,  to  the  frequency  of 
a  sudden  and  disastrous  descent  in  cases  of  fistula  in  tubercu- 
lous patients  after  surgical  interference.^  Mr.  Barker  says 
that  "  not  infrequently  in  examining-  a  tubercular  focus  in  the 
cancellous  tissue  of  the  end  of  a  bone,  we  observe  that  its 
spread  has  been  prevented,  as  it  were,  by  a  process  of  sclerosis 
in  the  tissue  around.  ...  If  such  a  sclerosis  exist  in  any  given 
case,  we  should  be  careful,  in  gouging  out  the  diseased  matter, 
not  to  go  beyond  this  barrier,  erected  by  the  natural  processes 
against  the  spread  of  the  disease,"  and  in  a  previous  passage 
he  says:  "Now  as  long  as  this  limiting  laj^er  of  plastic  exuda- 
tion remains  undisturbed  and  unbroken  ...  we  are  justified 
in  believing  that  a  verj^  considerable  obstacle  is  offered  to  the 
dissemination  of  the  bacilli  within  it,  and  that  the  disease  re- 
mains, in  many  cases,  almost  or  altogether  localized.  But  if 
in  any  way  this  barrier  is  dissolved  by  suppuration  or  broken 
through  by  violence,  a  means  of  escape  for  the  bacilli  is  pro- 
vided, and  more  or  less  generalization  of  the  disease  takes 
place.  The  organisms  may  be  distributed  over  a  wider  local 
area,  may  be  carried  along  the  lymphatics  to  be  arrested  par- 
tially or  completely  in  the  glands;  or  ma^^  gain  access  to  an 
eroded  or  torn  vein,  and  thus  be  carried  in  overwhelming 
numbers  into  the  general  circulation,  as  shown  by  Weigert." 
That  bacilli  may  be  got  rid  of  from  the  general  system  by  ex- 
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cretion,  Mr.  Barker  thinks,  lias  been  proved  beyond  doubt,  for 
they  have  been  found  in  several  of  the  secretions,  and  it  is 
also  probable  that  "  to  a  certain  extent,  when  the  dosag-e  is 
small,  and  the  individual  vig-orous,  they  can  be  totally-  de- 
stro^'ed  within  the  body  before  they  find  a  suitable  soil  for 
their  growth." 

At  the  Paris  Cong-ress,  July,  1888,  M.  Nocard  detailed  sonu> 
very  ing-enious  experiments,  from  which  it  would  appear  lliat 
the  muscles  have  the  power  to  destroy  or  "  dig-est,"  as  ex- 
pressed by  M.  Nocard,  the  bacilli  in  such  a  wa}-  that  the  meat 
of  animals  affected  with  g-eneralized  tuberculosis  presents  but 
little  dang"er.  Thus  four  cats  ate  with  impunity  the  flesh  of  a 
tuberculous  cow,  while  a  fifth  cat,  that  had  eaten  a  lymphatic 
g"land  of  the  same  cow,  succumbed  in  a  verj'  short  time  to  ex- 
perimental tuberculosis.     ("  Lancet,"  Report,  Aug-ust,  1888.) 

We  have  now  seen  that  it  has  been  demonstrated  in  vari- 
ous ways  that  the  tubercle  bacillus  may  be  introduced  into  the 
animal  organism  by  all  the  portals  that  I  have  enumerated 
and  discussed,  but  that  by  far  the  most  usual  and  important 
are  the  respiratory  and  the  alimentarj"  portals.  A¥e  have 
also  seen  that  it  may  be  thus  introduced  ag'ain  and  ag-ain 
without  succeeding-  in  effecting  a  domiciliation;  and  that  even 
wiien  it  has  succeeded  in  finding"  a  domicile  it  may  yet  be  re- 
stricted to  a  limited  area  for  an  indefinite  time,  by  the  natural 
protective  processes;  also,  that  it  may  never  succeed  in  pene- 
trating" bej^ond  this  localized  domicile;  and  that,  under  certain 
exceptional  combinations  of  circumstances,  the  org-anism  is 
itself  capable  of  exterminating-  the  bacillus  after  it  has  effected 
a  domiciliation.  But  it  is,  unfortunately,  quite  certain  that  so 
long"  as  any  bacilli  or  spores  of  bacilli  are  allowed  to  continue 
their  domiciliation,  there  is  no  security  ag"ainst  their  breaking 
throug-h  the  boundaries  of  their  limitations  and  extending" 
their  operations  to  an  unlimited  extent.  It  appears,  also,  to 
be  demonstrated  that,  under  certain  conditions,  the  bacilli  or 
their  spores  may  be  so  introduced  from  the  first  as  to  defy 
all  known  possibilities,  natural  or  artificial,  of  limitation  or 
extermination. 

It  is  the  variations — 

(a.)  In  the  portals  of  admission; 

(b.)  In  the  localities  in  which  domiciliation  is  effected; 

(c.)  In  the  areas  of  limitation; 
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(d.)  In  the  means  by  which  escape  from  these  areas  is  ob- 
tained; 

(e.)  In  the  potency  or  impotenc^^  of  the  organismal  efl'orts 
to  imprison  or  expel  the  enemy; 

(f.)  In  the  auxiliary  forces  raised  for  the  assistance  of  the 
regular  forces; 

(g.)  In  the  consequences  of  success  or  failure  in  these  opera- 
tions— that  account  for  the  variations  in  the  clinical  and 
pathological  features  of  different  cases  of  tuberculosis,  due 
alike  to  the  introduction  of  the  bacillus  tuberculosis. 

But  these  clinical  and  pathological  variations  are  still 
further  multiplied  and  complicated  by  the  fact  that  other 
bodies  beside  the  tubercle  bacillus  may  enter  the  animal  or- 
ganism by  the  same  portals,  and  set  up  processes  closely  re- 
sembling, if  not  analj^tically  the  same,  as  those  due  to  the 
tubercle  bacillus  itself.  Thus,  as  I  have  stated — quoting  from 
what  I  wrote  in  1880,  just  before  the  discovery  of  the  bacillus 
— anj^  irritant  capable  of  setting  up  in  the  living  tissues  ''  a 
foreign  mass  made  up  of  h^-perplasia  of  adenoid  tissue,  epithe- 
lial and  connective-tissue  proliferation,  angioplasia,  and  other 
attempts  at  repair  of  disintegrated  tissue,  and  the  results  of 
degradation  and  decomposition  of  these  new  formations"  may 
produce  symptoms  which,  when  fully  established,  are  clinically 
and  pathologicall3'  so  analogous  that  the  differentiation  of  the 
original  irritative  cause  can  haixlly  be  made  clear  without  the 
aid  of  chemistry  and  the  microscope,  and  of  a  critical  inquiry 
into  the  etiology  of  each  case.  I  attempted  to  describe  ^  the 
various  irritative  causes  of  the  heterogeneous  mass  called 
tubercle  when  affecting  the  lungs,  as  "  a  large  and  important 
group  embracing  all  foreign  substances  which  find  their  way 
into  the  peri-vascular  and  peri-alveolar  tissue  of  the  lungs, 
and  by  their  irritation  there  "  set  up  the  changes  just  detailed; 
and  I  enumerated  the  following  items  as  "some  of  the  princi- 
pal constituents  of  this  important  group. 

"  (a.)  Lampblack,  coal,  steel,  stone,  flint,  and  other  sub- 
stances inhaled  by  workers  in  various  trades.     (See  Chap.  II.) 

"  (6.)  The  products  of  inflammatory  destruction  of  tissues. 

"(c.)  The  products  of  catarrhal  affections  (especiall}^  in 
scrofulosis). 

•'  (rf.)  The  debris  of  tissues  disintegrated  by  the  extravasa- 
tion of  blood,  and  possibly  the  debris  of  the  blood  so  extrava- 
sated. 


The  Initial  Stages  of  Consjanpiion.  395 

"  (e.)  Albiuninoid  materials  disintegTated  by  oxidation  in 
true  tuberculosis  (hypothetical)."^  And  I  added  Lluit  this 
hypothetical  item  {e.)  "is  the  only  one  in  the  list  which  in- 
volves that  initial  loss  of  weig-ht  characteristic  of  the  true  first 
stage  of  consumption.  In  my  opinion  this  is  the  irritant  which, 
in  true  (or  pure)  tuberculosis,  sets  up  the  hyperplasia  of  ade- 
noid tissue,  the  cell  proliferation,  angioplasia,  etc.,  and  their 
results,  so  well  described  by  Portal,  Virchow,  Sanderson,  Rind- 
fleisch,  Charcot,  Malassez,  and  others.  But  whereas  they — ■ 
ignoring  the  clinical  fact  of  initial  loss  of  weight — place  these 
processes  first  among-  the  pathological  changes  of  tuberculosis, 
I,  on  the  other  hand,  believing  it  to  be  essential  to  take  cogni- 
zance of  the  initial  loss  of  weight  and  of  strength  give  prece- 
dence to  the  (hypothetical)  disintegration  of  albuminoid  matter 
by  oxidation  m  situ,  of  which  the  hyj)erplastic,  proliferative, 
angioplastic  and  other  chang-es  are  but  the  elTects."  In  1885, 
in  a  chapter  on  "  Disease  Tracts "  ^° — written  after  the  an- 
nouncement of  Koch  and  Baumg-arten's  discovery — in  the  fol- 
lowing enumeration  of  the  "  morbid  states  connected  at  dif- 
ferent stages  with  the  phenomena  of  phthisis,"  I  added  the 
bacillus  to  the  list,  as  follows:  "(1.)  Abnormal  physiological 
states,  i^rincipally  connected  with  the  digestive  and  assimila- 
tive processes,  producing  constitutional  decline.  (The  true 
first  stage.) 

"  (2.)  Disintegration  of  tissues  and  organs  dependent  upon 
abnormal  nutritive  processes. 

"  (3.)  Abnormal  growths  of  adenoid,  epithelial,  and  connec- 
tive tissues,  and  the  results  of  abortive  formative  processes. 

"  (4.)  Catarrh,  hypercemia,  inflammation,  gangrene. 

"(5.)  Decomposition  of  the  debris  of  disintegrated  tissue, 
of  the  products  of  disease,  and  of  the  abortive  attempts  at  re- 
pair above  referred  to. 

"  (6.)  General  septic  disease,  or  septicaemia. 

"(7).  Secondary  local  diseases  of  septic  origin  (auto-infec- 
tion). 

"  (8.)  The  presence  of  microbes  (bacilli)." 

It  will  hardly  be  disputed  that  any  one  of  the  foregoing- 
list  of  interstitial  irritants  is  capable  of  setting  up  the  forma- 
tion of  an  abnormal  conglomeration  of  matter  such  as  we  are 
accustomed  to  call  "  tubercle,"  and  that,  unless  it  should  be 
proved  that  "  giant  cells  "  have  some  typical  connection  with 
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the  bacillus  tuberculosis,  we  have  no  means  at  present  of  de- 
termining' chemically  or  microscopically  whether  or  not  the 
irritant,  in  any  given  case,  was  the  bacillus,  except  b}'^  discov- 
ering the  presence  of  the  microbe  itself  or  its  spores.  Nor 
will  it  be  disputed  that  the  list  I  have  given  fairly  represents 
"the  morbid  states  (including  the  bacillus)  connected,  at  dif- 
ferent stages,  with  the  phenomena  of  phthisis."' 

But  now  that  the  existence  of  a  bacillus  tuberculosis  is  un- 
doubtedly established,  it  may  well  be  questioned  whether  the 
item  (e-.)  hypotheticall}"  described  as  "albuminoid  materials 
disintegrated  by  oxygen  " — which,  as  I  have  said,  is  the  only 
one  in  the  list  which  involves  the  initial  loss  of  weight  charac- 
teristic of  the  true  first  stage  of  consumption — ought  not  to  be 
henceforth  considered  as  inseparable  from  the  bacillus  itself, 
the  first  palpable  effect  of  which  is  molecular  disintegration. 

But  we  are  met  by  this  difficulty,  that,  notwithstanding  all 
the  elaborate  work  spent  upon  the  bacillus,  no  clear  evidence 
has  yet  been  produced  that  its  presence  in  the  animal  organ- 
ism excites  any  symptoms  of  constitutional  decline,  until,  like 
other  irritants,  it  has  set  up  local  disease.  We  have  seen 
that  it  has  been  experimentally  proved  that,  in  bacillary  tuber- 
culization, no  tuberculous  matter  is  formed  until  a  definite  in- 
terval has  elapsed  after  the  local  domiciliation  of  the  microbe. 

But  we  have  not  learnt  by  this  experimentation  that  any 
symptoms  are  excited  by  the  bacillus  during  this  eventful  in- 
terval. In  Baumgarten's  experiments,  on  the  fifth  day  after 
inoculation  scattered  bacilli  were  seen  in  those  portions  of  the 
cornea  nearest  to  the  point  of  inoculation,  but  without  so  far 
producing  the  slig-htest  deviation  from  the  normal  histological 
texture.  On  the  sixth  day  the  bacilli  were  present  in  great 
numbers  throughout  the  tissues  of  the  cornea,  which  were  still, 
however,  practically  unchanged.  But  at  certain  points,  espe- 
cially where  the  bacilli  laj"  in  dense  groups,  certain  neAvly 
formed  cells  were  to  be  seen  having  the  general  appearance  of 
epithelial  or  epithelioid  elements.  A  little  later  every  inter- 
mediate form,  up  to  the  perfect  type  of  miliary  tubercle  with 
their  Ijnnphoid  and  epithelioid  cells,  were  to  be  seen. 

On  this  subject  we  have  also  the  important  observations 
of  Klein  (op.  cit.)  that  "  in  the  most  favorable  cases  (anthrax 
and  tuberculosis)  a  sing-le  organism  introduced  into  a  suitable 
localit}'  in  the  animal  bodj'  will  be  capable  of  starting*  readily 
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a  new  brood.  But  in  other  cases  it  is  necessar}-  that  an  ap- 
preciable number  of  the  organisms  be  introduced  in  order  to 
start  a  brood.  .  .  .  The  period  between  the  time  of  introduc- 
tion of  the  organism  into  the  body  (blood,  skin,  mucous  mem- 
brane, subcutaneous  tissue,  lungs,  alimentary  canal),  and  the 
production  of  the  new  brood  large  enough  to  produce  a  definite 
effect,  locally  or  generally,  corresponds  to  the  incubation  period 
of  the  disease,  and,  as  is  well  known,  there  is  in  this  respect  a 
great  difference  in  the  different  dieases.  ...  In  tuberculosis, 
after  the  introduction  of  the  bacillus  tuberculosis  into  the 
subcutaneous  tissue,  the  nearest  lymph  glands  "  show  the  first 
signs  of  swelling  and  inflammation  after  one  week,  or  even 
later,  and  the  general  disease  of  the  internal  viscera  does  not 
follow  until  one,  two,  or  more  weeks  have  elapsed.  This  is 
also  borne  out  by  the  observations  of  the  behavior  of  these 
bacilli  in  artificial  cultures."  The  result  of  all  these  observa- 
tions and  experiments  is  to  bring  us  back  to  the  great  clinical 
question :  In  what  relation  does  the  tubercle  bacillus  stand  to 
the  initial  loss  of  weight  and  of  strength— that  pre-tubercular 
stage  so  fraught  with  interest  in  its  connection  with  preven- 
tive treatment— the  constitutional  decline  of  bacillary  con- 
sumption ? 

In  considering  this  question  we  must  ask  (A),  on  the  one 
hand: 

(1.)  Are  these  general  symptoms  due  to  the  presence  of  the 
bacillus  in  the  general  blood  current  ? 

(2.)  Are  they  antecedent  to  its  localization? 

(3.)  Are  they  subsequent  to  its  localization,  and  due  to  its 
local  raA-ages  before  these  have  advanced  to  a  stage  at  which 
we  can  detect  them  by  our  present  diagnostic  appliances  ? 

And,  on  the  other  hand  (B),  we  must  ask : 

(4.)  Are  these  general  symptoms  altogether  antecedent  to 
the  domiciliation  of  the  bacillus  either  in  the  blood  or  in  the 
tissues  ? 

(5.)  Do  they  proceed  from  a  local  defect  or  from  a  consti- 
tutional defect  ? 

(6.)  Do  they  indicate  a  constitutional  or  local  defect  which 
invites  or  attracts  the  bacillus  to  effect  a  domiciliation— which, 
in  fact,  provides  those  mordant-like  conditions  referred  to  in 
pp.  381,  382,  those  feeding  grounds  for  the  bacilli  of  wliicli  I 
shall  soon  have  to  speak  ? 
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(T.)  Or  do  they  indicate  a  constitutional  or  local  defect 
which — without  specially  "inviting- or  attracting-"  the  bacillus 
— simply  renders  the  general  or  local  organismal  defences  iiii- 
potent  to  repel  the  invader  ? 

These  are  burning  questions  in  relation  to  practical  medi- 
cine; and  it  is  evident  that  the  proper  preventive  and  curative 
treatment  of  "  The  True  First  Stage  of  Bacillary  Consump- 
tion/"' must  be  utterly  dependent  upon  their  being  properly 
answered. 

Crookshank  says  (Second  Edition  of  Manual)  that  "bac- 
teria are  never  to  be  found  in  the  blood  in  health.  The  organs 
removed  from  a  perfectly  healthy  animal,  with  the  necessary 
precautions,  into  sterilized  media,  can  be  kept  indefinitely 
without  undergomg-  putrefaction  or  giving  any  development 
of  bacteria."     (See  also  Watson  Cheyne.) 

Klein  saj^s  (op.  cit.) :  "  One  of  the  most  important  points, 
and  the  most  difficult  of  comprehension,  is  the  power  of  the 
pathogenic  organisms  to  resist  the  influence  of  the  healthy 
tissues  of  the  living-  animals,  a  power  which  ...  is  not  pos- 
sessed by  the  non-pathogenic  organisms.  A  careful  analysis 
shows  at  the  outset  that  this  power  of  the  iiathogenic  organ- 
isms is  not  possessed  by  them  indiscriminately,  for  while  a 
particular  species  is  in  some  animals  capable  of  overcoming' 
the  influence  of  the  living-  tissue,  i.e.,  to  multiply  and  produce 
the  particular  disease;  in  other  animals  it  is  not  capable  of 
doing  this,  and  hence  the  animal  remains  unaffected— it  is  said 
to  be  not  susceptible  to  the  disease."  "Now,"  saj^s  Klein, 
"where  are  we  to  look  for  this  dilTerence  in  behavior?  .  .  . 
The  tissues  per  se  cannot  be  said  to  possess  any  inimical  action 
on  the  organisms.  The  living-  condition  per  se  can  also  not 
have  this  power,  since  we  see  that  the  power  to  overcome  the 
influence  of  the  living  tissue  is  precisel3^  the  great  distinguish- 
ing- character  of  pathogenic  organisms." 

I  fear  we  must  conclude  from  the  results  of  the  forcible 
experimental  introduction  of  bacilli  into  the  bodies  of  healthy 
animals,  that  the  organismal  forces  alone,  even  in  health,  are 
not,  as  a  rule,  capable  of  either  expelling  or  destroying  the 
bacilli,  or  of  preventing  their  domiciliation,  when  introduced 
under  certain  conditions;  and  that  to  effect  these  ends,  artifi- 
cial help  is  needed  of  every  kind  that  science  and  art  can  de- 
vise.    And  this  gives  the  most  emphatic  importance  to  the 
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identification  and  treatment  of  tlie  pre-tubcrcular  stage,  and 
still  more  to  the  pre-bacillary  stage. 

We  must  not  allow  the  microscopical  finesse  of  the  subject 
of  microbes  and  the  difficulties  in  observing-  their  habits  to 
cause  us  to  forg-et  that,  throug-hout  the  veg-etable  and  ani- 
mal world,  observations,  made  under  circumstances  less  per- 
plexing- than  those  connected  with  molecular  and  atomic  re- 
arrang-ements  of  matter,  have  always  taught  that  the  first 
law  wiiich  dominates  habitat  is  the  presence  of  appropriate 
food,  and  that  the  second  law  is  the  presence  of  appropriate 
temperature. 

"Where  the  carcass  is,  there  will  the  eag-les  be  g-athered 
tog-ether,"  is  but  the  crude  enunciation  of  the  first  vast  law  of 
habitat  throug-hout  the  world.  The  converse  is  alike  true,  for 
wiiere  the  carcass  is  not,  the  eag-les  will  not  be  g'athered  to- 
g-ether. 

What,  then,  is  the  food  and  what  the  temperature  wiiich 
tog-ether  determine  the  habitat  of  the  bacillus  tuberculosis? 

We  have  now  many  reliable  data  from  which  to  answer 
this  question.  Speaking-  of  the  artificial  cultivation  of  bacteria 
out  of  the  animal  body,  Klein  says  (op.  cit.) :  "The  materials 
which  I  now  prefer  for  the  cultivation  of  pathogenic  and  septic 
bacteria  are:  (1)  Broth  (beef)  and  peptone;  (2)  Solid  nutritive 
g-elatin;  (3)  Solid  ag-ar  agar  (Japanese  isinglass),  peptone 
meat  extract;  (4)  Fluid  and  solid  serum  of  blood;  all  faintly 
alkaline.''  "  In  '  fractional  cultivations '  (the  attempt  to  isolate 
by  successive  cultivations  the  different  org-anisms  that  have 
been  g-rowing-  previously  in  the  same  culture)  .  .  .  most  proba- 
bly only  one  species  (of  org-anism)  in  each  tube,  i.e.,  the  one 
that  grows  best  in  this  particular  medium  and  at  this  par- 
ticular temperature,  will  be  found  to  have  increased  to  an 
enormous  extent,  while  the  others  have  made  little  or  no 
prog-ress."  Speaking-  of  the  tubercle  bacillus  especially,  he 
says:  "The  bacilli  g-row^  well  at  a  temperature  varying  be- 
tween 37°  C.  (98.6°  F.)  and  39°  C.  (102.2°  F.)  .  .  .  Owing  to 
the  fact  that  tubercle  bacilli  require  for  their  growth  hig-h 
temperatures,  it  is  evident  that,  unlike  some  other  pathogenic 
organisms,  the^^  do  not  thrive  in  the  outside  world  in  temper- 
ate climates."  It  is  therefore  "necessary,  in  order  to  study 
more  accurately  the  life  historv  of  the  septic  as  well  as  the 
V— 26 
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pathogenic  org'anisms  "  out  of  the  body,  to  provide  an  artificial 
incubator  by  which  the  requisite  temperature  may  be  main- 
tained. 

Now  it  most  unfortunatel}"  happens  that  there  is  no  "in- 
cubator" so  perfect  as  the  animal  body  itself;  for  in  it  a  tem- 
perature of  98°  to  99°  F.  is  constantly  maintained,  and  this 
temperature  is  readily  raised  to  102°  or  103°  F.  by  the  disturb- 
ances of  disease;  while  it  is  equally  unfortunate,  as  it  is  equally 
true,  that  all  the  selected  artificial  "cultivation  materials" 
above  enumerated,  are  analogues  of  the  far  finer  media  pro- 
vided in  the  blood,  the  tissues,  and  the  secretions  of  living- 
animals. 

Another  most  important  consideration  in  relation  to  habi- 
tat is  the  fact  that  "all  bacteria,  pathogenic  and  non-patho- 
genic, require  for  their  growth  and  multiplication  oxygen, 
which  they  either  obtain  from  the  media  in  which  they  g-row, 
and  which  oxygen  is  dissolved  in  those  media,  or  if  this  is  con- 
sumed or  absent  it  is  obtained  b3^  the  bacteria  in  the  process 
of  the  chemical  decomposition  of  the  carbohydrates  and  pro- 
teids  present."     (Klein,  op.  cit.) 

When  treating-  of  the  disintegration  of  proteids  by  oxygen 
("  On  Tuberculosis,"  186G,  and  "  On  Loss  of  Weight,"  ISSO),  I 
showed  that  the  relations  of  oxygen  to  the  circulating  media 
of  the  animal  body  are  most  similar  in  the  lungs  and  in  the 
Ijnnphatic  sj^stem — precisely  those  regions  which  are  most 
liable  to  the  incidence  of  bacillary  infection.  I  pointed  out 
that  "there  is  no  part  of  the  body  traversed  by  fluids  essen- 
tially the  same  as  those  which  traverse  the  lacteals,  mesenteric 
glands,  thoracic  duct,  and  pulmonary-  artery,  and  there  are 
no  other  parts  of  the  body  in  which  the  relations  between 
pancreatized  fats,  albuminoid  tissues  and  oxj-gen  are  so  simi- 
lar as  in  the  small  intestines  and  mesenteric  system  and  in 
the  lungs.  ...  In  the  lungs  the  ox3'gen  is  in  the  air  of  the 
alveoli,  and  the  material  to  be  oxidized  is  in  the  capillaries  of 
the  alveoli;  in  the  small  intestines  and  mesenteric  system  the 
oyxgen  is  in  the  capillaries  of  the  glands,  and  the  material  to 
be  oxidized  traverses  the  glands.  Hence  we  find  that  the  dis- 
integration of  proteids  by  oxygen  (or  b}^  bacilli  ?)  which  occurs 
first  in  the  lungs,  in  both  children  and  adults,  is  next  most 
frequent  in  the  small  intestines  and  mesenteric  s^^stem — except 
when  it  falls  upon  the  bronchial  glands  of  children,  an  excep- 
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tion  susceptible  of  explanation  consistently  with  the  foregoiii.<4- 
statements." 

Now,  if  we  reg'ard  the  bacillus  as  the  disintegrating-  factor 
we  shall  find  that  it  may  occupy  the  same  relative  positions 
with  regard  to  the  disintegration  of  proteids  as  the  oxj-gen  in 
the  above  description,  i.e.,  if  admitted  by  the  respiratory  por- 
tal, it  will  be  in  the  air  of  the  alveoli;  if  admitted  by  the  ali- 
mentary portal,  it  will  be  in  the  lacteal  and  lymphatic  vessels; 
if  it  enters  the  general  blood  current,  it  will  be  in  capillaries 
of  the  lungs  and  glands.  In  each  case,  therefore,  the  bacillus 
would  have  two  separate  directions  from  which  to  operate 
upon  the  proteids;  but  the  symptoms  would  necessarily  differ 
in  the  following  manner: 

If  introduced  by  the  respirator}^  portal,  local  lung  disease 
would  precede  constitutional  decline.  If  introduced  by  the 
alimentary  portal  into  the  lacteal  and  lymphatic  S3"stem,  local 
gland  disease  w^ould  be  coincident  with  disturbed  nutritive 
functions,  and  constitutional  decline  would  be  coetaneous  with 
it,  or  might  precede  it  by  a  short  interval,  in  consequence  of 
obstruction  of  the  absorbents  b}'  the  bacilli  before  tuberculiza- 
tion was  set  up.  If  introduced  to  the  general  current  of  the 
blood  primarily,  any  or  all  of  the  organs  of  the  body  might  be 
attacked  simultaneousl}^  or  in  the  order  of  their  mordant-like 
elective  affinity  for  the  bacilli.  It  seems  reasonable  to  sup- 
pose that  this  general  tuberculization  might  be  preceded  by  a 
period  of  initial  constitutional  decline,  due  to  the  presence  of 
the  bacilli  in  the  blood.  But,  as  I  have  more  fulh^  pointed  out, 
we  have  at  present  no  definite  evidence  that  such  is  the  case, 
or  indeed  that  any  abnormal  symptoms  are  produced  by  the 
bacillus  till  it  has  established  tissue  domiciliation. 

In  addition  to  the  above,  there  is  yet  another  position  to 
be  considered  with  regard  to  the  bacillus  in  the  blood,  viz. : 
that,  after  it  has  effected  a  local  domiciliation  and  has  re- 
mained for  a  longer  or  shorter  time  as  a  purelj'  local  affection, 
it  may  make  its  way  into  the  vascular  sj^stem  and  overwhelm 
the  patient  wnth  general  tuberculization,  as  pointed  out  by 
Weigert,  Wartmann,  Barker  and  others.  But  as  a  rule,  this 
will  only  occur  after  the  local  disease  has  sufficiently  advanced 
to  have  set  up  a  secondary  constitutional  disease;  so  that  it 
does  not  come  under  the  head  of  initial  loss  of  weight  and 
strength  characteristic  of  the  true  first  stage  of  consumption. 


CHAPTER  lY. 

From  all  that  has  g-one  before  we  have  learnt  that  ba cil- 
iary tuberculosis  may,  in  all  probability,  be : 

1.  A  prhnary  blood  disease,  bacilli  entering-  the  blood  first. 

2.  A  primary  local  disease,  bacilli  introduced  into  the  tis- 
sues first. 

3.  A  secondary  blood  disease,  bacilli  first  domiciled  in  a 
part  and  then  g-etting*  from  it  into  the  blood. 

4.  A  secondary  local  disease,  bacilli  first  entering"  the  blood 
and  then  becoming-  domiciled  in  a  tissue. 

5.  A  combination  of  all  the  above  conditions,  with  the  ad- 
dition of  suppurative  and  septic  processes. 

In  its  position  as  a  primary  local  disease  (No.  2),  and  so 
long-  as  it  remains  localized,  it  takes  its  place  beside  the  other 
local  irritants  enumerated  at  pp.  394,  395,  capable  of  setting- 
up  the  formation  of  the  heterog-eneous  foreig-n  mass  which  we 
call  "tubercle."  But  the  bacillus  can  never  be  divested  of  a 
specific  character  which  other  irritants  do  not  possess,  viz., 
its  vitality.  This,  at  all  times  and  vmder  all  conditions,  adds 
to  its  dang-ers  as  a  local  irritant  the  far  g-reater  danger  of  its 
becoming-  g-eneralized.  In  addition  to  this  its  vitality  g-ives  it 
an  extraordinary  virulence,  over  all  other  irritants,  from  its 
inherent  capability  of  multipljang-  and  g-athering-  force  as  it 
advances.  Doubtless,  it  is  this  quality  which  makes  it  set  up 
cell-proliferation,  etc.,  etc.,  so  much  more  promptly,  and  in  so 
much  g-reater  abundance  than  any  of  the  lifeless  irritants. 

But  in  addition  to  these  causes  of  virulence  there  is  yet 
another  item  to  be  considered  which  is  more  important  than 
all,  viz.,  that  in  common  with  ever}^  other  vitalized  entity  it 
must  have  sustenance. 

Whether  the  bacillary  army  is  bivouacking-  or  advancing-, 
it  must  have  sustenance;  and  as  it  does  not  carry  its  rations 
with  it,  they  must  be  obtained  on  the  road.  As  the  bacillary 
host  is  continually  reinforcing-  itself  by  internal  multiplication 
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the  demand  for  this  sustenance  is  ever  multiplying'  at  a  com- 
pound rate. 

The  questions — (1)  What  is  the  nature  of  this  sustenance  ? 
(2)  B3'  Avhat  modes  is  it  obtained  ? — bring-  us  to  the  very  core 
of  the  subject  of  this  treatise. 

We  have  become  so  famihar  with  these  minute  vitalized 
entities  (microbes)  by  the  perfection  of  our  chemical,  micro- 
scopical, and  spectroscopical  appliances,  that  it  is  almost  as 
difficult  for  the  mind  to  formulate  just  ideas  of  their  relation 
to  the  world  in  which  both  they  and  we  "  live  and  move  and 
have  our  being,"  as  it  is  to  realize  and  weigh  the  conceptions 
that  "the  ponderable  universe  consists  of  detached  stellar 
groups  like  that  of  our  milky  way,  and  like  that  of  the  nebula 
in  Andromeda;  .  .  .  that  the  vast  celestial  spaces  between 
these  groups  are  beyond  the  confines  of  our  universe — that 
they  are,  in  fact,  outside  the  universe  of  i^onderable  matter; "  ''^ 
"  that  electro-magnetic  actions  are  due  to  a  medium  pervading 
all  known  space;  that  it  is  the  same  medium  as  the  one  by 
which  light  is  propagated;  that  non-conductors  can,  and 
probably  do,  .  .  .  transmit  electro-mag-netic  energ3",  and  that, 
by  means  of  variable  currents,  energy  is  propagated  into  space 
with  the  velocity  of  light."     (Hertz's  Experiments.)  ^^ 

The  subject  of  Mr.  Crookes's  address  to  the  Chemical  So- 
cietj^  (1888)  is  intimately  related  to  that  of  the  sustenance  of 
microbes:  "The  possible  existence  of  bodies,  which  though 
neither  compounds  nor  mixtures,  are  not  elements  in  the 
strictest  sense  of  the  word,  but  '  meta-elements,' — that  what 
we  are  accustomed  to  consider  an  element  is  an  aggregate  of 
slightly  dissimilar  atoms  of  the  same  primordial  material,  an 
elementary  group."  ^^ 

The  contemplation  at  once  of  the  vast  conceptions  of  the 
"detached  stellar  groups"  of  the  astronomer,  the  "electro- 
magnetic ether  waves "  of  the  physicist,  and  of  the  infinitesi- 
mal "elementary  groups"  of  the  chemist,  brings  before  the 
mind  the  extremes  of  subtlety  which  modern  refinements  in 
chemistry,  spectroscopy,  and  electricity  have  imposed  upon 
our  investigations  of  force  and  matter. 

It  is  evident  that  in  considering  so  subtle  a  question  as 
the  sustenance  of  microscopic  vitalized  entities,  the  first  thing 
we  have  to  do  is  to  divest  our  minds  of  all  our  customar}'  ideas 
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of  nutrient  materials,  as  they  occur  in  their  coarse  and  pon- 
derable forms.  Sir  Henry  Roscoe^^  says,  "Before  chemists 
can  answer  as  to  the  course  of  nature's  action,  they  must  find 
out  the  molecular  constitution  of  the  various  bodies  by  syn- 
thesis in  the  laboratory ";  and  Professor  Tliiselton  Dyer  re- 
plies that  "the  building  up  of  substances  from  simple  ele- 
ments (in  the  laboratory)  does  not  throw  any  lig'ht  upon  their 
occurrence  in  the  living-  body."  Professor  Gladstone,  speak- 
ing of  colloids  and  cr3^stalloids,  points  out  that  "  although  pro- 
teids  are  colloids,  the  substances  of  which  they  are  made  up 
are  crystalloids — which  are  believed  to  be  very  complex  mole- 
cules.'*' Professor  Kiihne  ^^  considers  that  "  movement  is  an 
attribute  of  protoplasm  both  in  animals  and  plants,  and  it  is 
impossible  to  have  a  cell  which  does  not  preserve  it  at  some 
time  or  other.  This  movement  is  a  spontaneous  activity 
which  may  go  on  in  opposition  to  gravity,  and  which  over- 
comes frictional  resistance.  Its  cause  can  only  be  internal, 
and  can  onl}^  consist  in  chemical  processes  taking  place  within 
the  protoplasm  itself;  "  while  Professor  Gardner  "has  consid- 
erable difficulty  in  thinking  of  protoplasm  as  a  substance,  and 
is  of  opinion  that  the  phenomena  of  life  consist  in  an  infinite 
arrangement  and  rearrangement  of  an  exceedingly^  complex 
system  of  molecules,  and  that  protoplasm  will  ultimately  be 
found  to  be  the  development  of  energj',  and  nothing*  tangible  "! 

Now  what  I  wish  to  suggest,  as  an  almost  inevitable  con- 
clusion from  all  that  we  at  present  know  of  the  life  history  of 
the  bacillus,  and  the  conditions  of  its  existence,  is  that,  in 
seeking  to  find  out  the  nature  of  its  sustenance  and  the  means 
by  which  this  is  obtained,  it  is  to  the  subtle  regions  of  ele- 
ments, meta-eleraents,  protoplasm,  and  complex  arrangements 
and  disarrangements  of  molecules,  that  we  have  to  direct  our 
search,  not  among  such  coarse  materials  as  even  the  minutest 
cells  that  the  microscope  can  detect  or  the  ordinary  formu- 
lated atomic  compounds  of  the  chemical  laboratory. 

A  startling  evidence  of  the  necessity  for  this  conclusion,  in 
the  present  state  of  our  knowledge,  is  found  in  the  statement 
of  Klein  (op.  cit.),  that  "  what  the  chemical  influence  of  patho- 
genic organisms  on  animal  tissues  va^y  be  is  not  yet  known; 
and  even  when  they  grow  outside  the  bod}^  i.e.,  in  artificial 
cultures,  it  is  not  j^et  known  what  their  chemical  effect  on  the 
nourishing  material  is,  except  that,  as  is  the  case  with  all 
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other  org-anisms,  putrefactive  and  pathog-enic,  they  continue 
to  g-row  and  multiply  as  long  as  there  are  present  the  neces- 
sary^ substances,  i.e.,  until  the  medium  is  exhausted."  (*'  Patho- 
g-enic  org-anisms  cannot  thrive  if  proteids  or  allied  compounds 
and  certain  organic  salts  are  absent."— Klein,  op.  cit.)  I  have 
already  related  the  fact  that  when  tubercle  bacilli  are  inocu- 
lated into  the  normal  tissues  of  a  healthy  animal,  no  detectable 
histological  changes  occur  for  several  da^'s.  But  that  these 
days  are  secretly  eventful  in  the  highest  degree,  is  shown  by 
the  rapidity  and  activity  of  the  generation  of  microbes  and  of 
the  histological  changes  which  immediately^  follow.  It  is  im- 
possible to  avoid  the  suggestion  that  these  eventful  days  are 
occupied  in  the  disarrangement  of  molecular  matter — perhaps 
in  the  disassociation  of  the  constituents  of  Crookes's  "meta- 
elements  or  elementary  groups;"  perhaps  in  the  disintegra- 
tion of  the  complex  crystalloid  molecular  constituents  of  pro- 
teids— in  order  to  provide  the  necessary  sustenance  for  the 
multiplying  armj^  of  invading  microbes  before  it  commences 
its  advance.  It  is  only  after  it  has  been  so  provided  with  the 
necessary  sustenance,  and  so  enabled  to  reinforce  its  numbers, 
that  its  attack  is  recognized  by  the  invaded  tissues.  And, 
then,  in  the  attempts  to  bar  the  progress  of  the  advancing 
foe,  all  those  measures  of  organismal  defence  are  set  in  mo- 
tion which  pile  up  the  heterogeneous  mass  which  we  recognize 
under  the  name  of  tubercle. 

When  we  find  the  bacilli  swarming  into  the  newly-formed 
cells,  it  is  highl}^  probable  that  thej'  are  attracted  there  in  the 
pursuit  of  the  molecular  debris  which  constitute  their  means 
of  sustenance,  and  which  have  been  taken  up  by  the  cells  in 
their  attempts  at  the  reconstitution  of  normal  elements  and 
at  the  construction  of  defences  against  the  microbes.  "It  is 
curious  to  see,"  as  Dr.  T.  Williams  observes,  "how  the  bacilli 
are  attracted  toward  them,  and  are  seen  in  large  numbers 
both  around  the  cells  and  within  the  cell  walls." 

According  to  Koch  the  bacilli,  by-and-by,  disappear  again 
from  the  giant  cells— probably  when  there  is  no  more  to  be 
got  out  of  them.  Klein  says  (op.  cit.),  that  "where  in  a  tissue 
pathogenic  bacteria  find  the  suitable  conditions  for  growth 
and  multiplication,  they  can  do  successful  battle  against  the 
amoeboid  cells,  but  where  these  conditions  do  not  obtain,  the 
bacteria  linger  and  die,  and,  like  other  particles,  can  be  swal- 
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lowed  up  by  the  amoeboid  cells.  That  the  presence  of  bacteria 
in  the  protoplasm  of  amoeboid  cells  does  not  indicate  that  the 
former  are  being*  removed  or  destroyed  and  their  action  neu- 
tralized by  the  latter,  but  exactly  the  contrary,  is  proved  in 
Koch's  septiccemia  of  mice,  in  bovine  tuberculosis,  in  leprosy, 
and  in  other  diseases." 

Now,  with  reference  to  that  short  interval  which  I  have 
called  "eventful," — which  follows  the  experimental  inocula- 
tion of  bacilli  and  precedes  observable  histological  changes, 
and  of  which  I  have  suggested  that  it  is  employed  in  the  im- 
portant process  of  preparing  sustenance  for  the  bacilli  in  their 
new  domicile — we  must  remember,  as  I  pointed  out,  that  in 
these  experiments  the  bacilli  are  artificially  and  intentionally 
— that  is,  forcibl}^ — inserted  into  healthj''  tissue  in  animals 
constitutionally  healthy.  It  does  not  at  all  necessarily  follow 
that  this  interval  would  occur,  if  the  introduction  of  the  bacilli 
was  spontaneous.  On  the  contrary,  if  we  call  to  mind  the 
first  law  that  dominates  habitat,  viz.,  the  presence  of  appro- 
priate food,  we  shall  conclude  that  the  spontaneous  domicilia- 
tion of  the  bacillus,  i.e.,  its  selecting  anj^  special  locality  for  its 
habitat,  must  be  due  to  its  finding  there  its  appropriate  means 
of  sustenance. 

If,  then,  we  are  to  regard  as  essential  to  the  appropriate 
sustenance  of  the  bacillus,  a  condition  of  molecular  disin- 
tegration of  crystalloids  and  proteids  and  the  like;  we  are 
confronted  bj'  the  important  question:  How  are  we  to  ac- 
count for  the  existence  of  such  a  condition  in  the  organism, 
independent  of  the  presence  of  the  bacillus;  that  is  to  saj^,  an- 
tecedent to  its  domiciliation?  Are  there  anj"  known  circum- 
stances favoring  or  inducing  such  a  condition  ? 

It  is  a  singular  coincidence,  if  no  more,  that  the  result  of 
my  long  course  of  investigation  into  "  the  nature  and  cause  of 
tuberculosis,"^'' (before  the  discovery  of  the  bacillus),  was  to 
lead  me  to  sug-gest  as  an  hj^pothetical  explanation  of  the  loss 
of  weight  and  of  strength — the  slow  constitutional  decline — 
antecedent  to  the  formation  of  tubercle,  and  characteristic  of 
the  worst  form  of  consumption — that  a  disintegTation  of  pro- 
teids by  oxidation  in  situ  took  place  in  consequence  of  abnor- 
mal conditions  in  the  digestive  and  assimilative  functions. 
And  I  showed  that  the  points  of  special  incidence  of  tubercu- 
lization, in  these  cases,  were  precisely  those  in  which  such  dis- 
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intei^ration  of  proteids  would  necessarily  occur;  and  that  tlie 
order  of  frequency  in  which  these  special  sites  would  be  af- 
fected, corresponded  with  the  order  of  frequency  in  the  inci- 
dence of  tuberculization,  as  shown  by  clinical  and  pathological 
observations. 

Supposing-,  then,  for  arg-ument  sake,  that  my  hypothesis 
were  correct,  it  would  account  for:  (1)  A  period  of  constitu- 
tional decline,  antecedent  to  bacillary  tuberculization  ;  (2) 
The  establishment  of  feeding-g-rounds,  provided  with  the  proper 
sustenance  for  bacilli;  (3)  The  consequent  selection  of  tliese 
special  sites  by  the  bacilli  for  their  habitat;  (4)  The  mordant- 
like action  of  tissue  faults  in  relation  to  bacillar}"  domiciliation. 

I  ma}^  venture  to  recapitulate  here  the  words  in  which  I 
stated  my  hypothesis  reg-arding-  the  disinteg-ration  of  proteids, 
etc.,  by  oxidation  in  situ: 

"The  blood  becomes  deficiently  and  defectively  supplied 
with  fat  elements  from  the  food ;  is  unable  to  afford  those  re- 
quired for  direct  combustion;  does  not  replace  those  taken  up 
during-  interstitial  nutrition;  but,  on  the  contrary,  takes  up 
more,  to  compensate  the  deficient  supply  from  the  food.  This 
having-  g-one  on  up  to  a  certain  point,  the  fat  elements  of  the 
albuminoid  tissues  are  seized  upon,  and  these  tissues  are  mi- 
nutely disinteg-rated  in  the  process.  .  .  .  The  word  tissues 
must  be  understood  to  include  albuminoid  materials  employed 
in  the  construction  and  repair  of  tissues,  for  it  is  probable 
that  the  elements  maj"  be  waylaid  during-  the  process  of  tissue 
formationn  (oxidized  in  situ).  .  .  .  These  debris  of  the  com- 
bustion of  tissues  set  up  adenoid  hyperplasia,  angio-plastic, 
epithelial,  and  other  cell  proliferation,  and  all  that  follows  in 
their  track.  In  this  relationship  they  fall  into  the  ranks  of 
other  causes  of  similar  chang-es.  .  .  .  My  hypothesis,  based  as 
it  originally  was  upon  clinical  data,  framed  to  explain  these 
data,  and  entirely  consistent  as  it  is  with  these  data,  must 
take  precedence  of  all  hypotheses  in  which  the}'  are  disre- 
g-ai'ded.  .  .  .  No  hj'pothesis  but  this  attempts  to  explain  hoAv 
loss  of  fiesh  precedes  all  other  chang-es.  I  am  astonished  that 
so  palpable  a  clinical  fact  as  the  loss  of  flesh,  premonitory^  of 
tuberculization,  should  have  been  entirel}'  lost  sig-ht  of  by  all 
modern  pathologists.  .  .  .  All  their  ideas  seem  based  upon  the 
basic  clinical  fallacj'  that  tubercle  precedes  constitutional  de- 
cline instead  of  following  it." 


4o8  TJic  Initial  Stages  of  Consumption. 

"According"  to  my  view,  therefore,  the  order  of  events  is 
as  follows:  (1)  Deficiency  of  fat  in  the  blood  (this  deficient 
supply  of  fat  from  the  food  is  necessarily  felt  first  in  the  blood 
of  the  pulmonary  artery,  presented  for  aeration  in  the  lung-s); 
(2)  Oxidation  and  disintegTation  of  albuminoid  matters  (pro- 
teids)  in  situ,  witli  the  consequent  production  of  molecular 
debris.  (3)  H^'perplasia  of  adenoid  (lymphatic)  tissue,  the 
effect  of  the  irritation  caused  by  the  molecular  debris  of  the 
disintegrated  albuminoid  matter."  ^ 

Now,  it  must  be  observed  that  this  last  item  (3)  is  the  posi- 
tion in  which  the  discovery  of  the  bacillus  may  find  a  place. 
Supposing,  as  I  have  said,  for  the  sake  of  arg-ument,  we  assume 
items  1  and  2  to  be  correct,  and  supposing"  that  the  special 
sustenance  of  the  tubercle  bacillus  is  the  molecular  debris  of 
proteids  and  their  constituent  crystalloids — then  we  find  the 
necessary  food  provided  for  the  bacillus;  and  hence,  instead 
of  saying",  in  item  3,  that  the  molecular  debris  sets  up  adenoid 
hyperplasia,  etc.,  etc.,  and  causes  tubercle,  we  should  have  to 
say  that  it  determines  the  habitat  of  the  bacillus,  and  thus 
causes  tubercle,  the  bacillus,  and  not  the  molecular  debris, 
being"  the  irritant. 

I  do  not  assert  that  this  is  correct;  but  it  is  only  fair  to 
point  out  in  this  place  that  it  presents  still,  as  I  thoug"ht  it  did 
in  1880,  a  g'ood  solution  of  the  problem:  "What  causes  the 
constitutional  decline  antecedent  to  "the  worst  form  of  tuber- 
culization," or,  as  we  must  now  say,  to  "bacillary  consump- 
tion ?  " 

But,  instead  of  attributing"  this  molecular  debris— this 
hypothetical  sustenance  of  the  bacilli — to  the  defective  ab- 
sorption of  fats,  and  consequent  combustion  of  proteids  in  situ, 
as  sugg-ested  in  the  foreg"oing"  hypothesis;  in  the  light  of  our 
present  knowledg"e,  we  may,  possibh",  find  an  explanation  of 
the  existence  of  some  such  materials,  and  a  consequent  "  ab- 
normal physiological  state  " — constituting"  the  special  form  of 
constitutional  decline  antecedent  to  bacillary  tuberculization, 
— in  the  spectroscopic  discoveries  of  Dr.  MacMunn,  of  Wolver- 
hampton, referred  to  in  my  treatise  on  asthma  (1886),  which 
he  has  since  further  extended  ;^^  and  in  the  discoveries  of 
Selmi,  Gautier,  Peter,  and  others,  elaborated  in  the  exhaustive 
treatise  of  Dr.  A.  M.  Brown,i^  and  abh"  and  lucidly  epitomized 
and  commented  upon  by  Sir  William  Aitkin  in  his   recent 
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"brochure  "On  the  Animal  Alkaloids,  the  Ptomaines,  Leuco- 
maines,  and  Extractives,  in  tlieir  Pathological  Relations " 
(1887).     Sir  William  Aitkin  saj^s: 

"  Gautier  has  shown  that  in  the  dead  animal  tissues,  pro- 
cesses of  putrefactive  decomposition  set  in  by  which  certain 
alkaloids  are  elaborated  from  the  proteid  substances,  which 
by  the  late  Selmi,  of  Bolo,:^na,  have  been  called  '  ptomaines.' 
But  Gautier  has  further  shown  that  in  the  living-  animal  tis- 
sues, and  that  by  virtue  of  their  vitalit3',  certain  other  alka- 
loids are  elaborated  which  are  analogous  to  the  'ptomaines,' 
and  these  he  has  named  '  leucomaines."  Still  further  ...  he 
has  demonstrated  that  in  the  living-  animal  economy  there 
are  elaborated  certain  azotized  uncrystallizable  substances, 
which  are  as  yet  undetermined,  which  we  call  '  extractives/ 
'  or  extractive  matters,'  and  which  are  quite  as  unknown  as 
the  X,  y,  ^'s  of  an  alg-ebraical  formula  (Dr.  H.  L.  Veale).  The 
nature  of  these  'extractives'  has,  therefore,  still  to  be  found 
out ;  but  this  much  we  know  of  them :  that  while  we  are  as- 
sured that  the  'ptomaines'  are  toxic,  and  that  the  'leuco- 
maines' are  also  toxic,  these  unknown  'extractives'  are  more 
toxic  or  poisonous  to  the  sj'stem  than  either.  ...  It  was  at 
first  supposed  that  these  animal  alkaloids  differed  in  their 
nature  from  the  org-anic  alkaloids  formed  by  vegetables,  and 
various  reactions  had  been  g-iven  to  disting-uish  them.  More 
recent  researches,  however,  especially  those  of  Brieg-er,  appear 
to  show  that  this  distinction  can  be  maintained  no  longer;  but 
that  the  animal  and  veg-etable  alkaloids  are  similar  in  their 
chemical  constitution,  and  that  they  are  both  products  of  al- 
buminous or  proteid  decomposition;  and  that  some,  at  least, 
of  the  so-called  'ptomaines'  are  identical  with  veg-etable  alka- 
loids. 

"  '  We  may  now  indeed  reg-ard  alkaloids,'  writes  Dr.  Lauder 
Brunton^o  .  .  .  '  as  products  of  albuminous  decomposition, 
whether  their  albuminous  precursor  be  contained  in  the  cells 
of  plants  and  altered  during-  the  process  of  growth,  or  whether 
the  albuminous  substances  underg-o  decomposition  outside  or 
inside  the  animal  body,  or  by  processes  of  digestion  as  hy  un- 
organized ferments.'  .  .  .  But  Gautier  has  further  shown  by 
his  researches,  extending  from  1881  to  1886,  that  the  animal 
alkaloids  are  also  a  necessary  product  of  vital  physiological 
processes,  he  having  obtained  from  the  secretions  of  living 
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being's  alkaloid  bodies  having-  poisonous  properties — results 
wiiicli  have  been  confirmed  by  M.  Peter. 

"  They  have  shown  that  about  four-fifths  of  our  disassiinila- 
tions  are  the  result  of  transformations  within  the  body,  com- 
parable with  the  oxidation  of  alcohol;  and  that  the  remaining 
one-fifth  of  the  disassimilations  are  formed  at  the  expense  of 
the  living  tissues  themselves,  '  free  of  ail  demands  on  foreign 
ox3^gen.'  In  other  words,  a  fifth  part  of  our  tissues  live  after 
the  manner  of  ferments;  that  is,  they  are  anaerobious  or  pu- 
trefactive as  to  their  life.  Hence  the  possibility  of  alkaloids 
being-  thus  formed  within  the  living"  organism  independent  of 
bacterial  fermentation  is  quite  within  our  conception." 

Speaking  of  the  clinical,  pathological,  and  practical  aspects. 
Dr.  Aitkin  continues:  "According"  to  the  different  sources  of 
poisoning"  or  intoxication  (as  it  is  technically  called),  there  are 
correspondingly  different  indications,  signs,  or  symptoms  capa- 
ble of  classification  as  below:  (1)  Poisoning  by  the  'extrac- 
tives' is  attended  by  liA-perthermia.  (2)  Poisoning"  by  the 
'animal  alkaloids'  is  accompanied  by  'hypothermia.'  (3)  A 
combination  or  succession  of  hyperthermic  and  hypothermic 
phenomena  may  become  manifest,  according  to  the  combina- 
tion or  alternation  of  poisoning"  by  the  deleterious  phj^siological 
products  or  their  antagonistic  action  (Dr.  A.  M.  Brown).  .  .  . 

"  There  is  in  these  researches  still  further  disclosed  the  fact 
that  in  this  auto-infection,  this  spontaneous  or  self-infection  of 
the  living"  organism  by  the  'alkaloids '  and  '  extractives '  of  its 
own  formation,  there  is  no  question  of  quality,  but  simply  one 
of  quantity  to  be  considered,  b}^  reason  of  the  essential  physio- 
logical source  and  action  of  the  poison.  In  other  words,  the 
healthj^  living  organism  may  become  poisoned  (more  or  less 
slow]^^)  by  the  accumulation  within  itself  of  deleterious  sub- 
stances normally  elaborated,  but  imperfectly  or  defectively 
eliminated.  Hence  the  sIoav  and  insidious  onset  of  much  ill- 
health,  and  from  which  recovery  is  correspondingly  slow." 
(Op.  cit.) 

It  is  not  probable  that  in  "the  normal  physiological  state" 
which  we  call  "health"  (see  my  lectures  on  "The  Germs  and 
'Vestig"es  of  Disease  ")  any  particle  of  the  living  body,  even  the 
most  subtle  molecule,  element,  or  meta-element,  can  properly 
be  said  to  be  dead  until  the  instant  at  which  it  is  to  be  thrown 
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off  by  an  excretory  organ.  A  roug-li  analogy  of  this  may  be 
drawn  from  the  "  fall  of  the  leaf,"  which  in  a  healthy  tree  is 
due  to  a  vital  act;  the  vitality  of  the  leaf  is  not  extinct  until 
it  is  cast  olf. 

Perfectly  healthy  histogenesis  consists  in  the  insensible, 
uninterrupted  passage  of  molecules  from  one  vitalized  condi 
tion  into  another,  up  to  the  point  of  excretion  as  a  non-vitalized 
excrement.  The  instant  this  continuity  of  vitalized  transition 
gives  place  to  molecular  death,  the  physiological  state  ceases 
to  be  normal,  and  the  first  step  of  disease  is  taken.  All  sorts 
of  contrivances  are  provided  in  the  organism — and  for  the 
most  part  successfully — for  stopping  disease  at  this  first  step 
■ — this  initial  stage. 

It  is  conceivable  that  the  raison  d'etre  of  microbes  is  the 
removal  of  these  initial  steps  of  death,  and  that  these  devital- 
ized molecules  constitute  one  at  least  of  those  means  of  sus- 
tenance— those  feeding  grounds  w^hich  determine  their  habitat. 

These  remarks  and  quotations  regarding  "Ptomaines"  and 
"Leucomaines"  were  first  written  after  reading  Sir  W.  Ait- 
kin's brochure  in  December,  1887.  I  am  gratified  to  find,  on 
reading  Dr.  Latham's  Hunterian  Oration  ("Lancet,"  Oct.  20th, 
1888),  that  he  has  arrived  at  conclusions  in  many  respects  so 
similar  to  mine,  that  had  I  read  his  before  I  wrote  mine,  or 
had  mine  been  published  before  he  wrote  his,  we  might  easilj^ 
have  been  supposed  to  have  copied  each  other.  Thus  Dr. 
Latham  says :  "  I  wish  to  draw  the  inference  that,  in  the  liv- 
ing animal  organism,  owing  to  slight  departures  from  the 
normal  nutrition  of  parts,  arising  probably'  through  nervous 
agency — the  trophic  nerves — various  substances,  such  as  the 
extractives  or  alkaloids,  will  be  produced,  which,  if  not  elimi- 
nated or  neutralized,  will  lead  to  pathological  changes  in  the 
system,  absolutely  and  entirely  independent  of  any  bacterial 
action.  Or  it  may  be  that  these  poisonous  substances  act 
especially  as  irritants  of  epithelial  structure,  causing  an  over- 
growth of  epithelial  cells,  just  as  we  know  will  result  when 
any  other  irritant  is  applied  to  these  tissues,  and  so  the  soil  is 
prepared  for  the  lodgment  of  the  bacillus."  "  It  may  be  sug- 
gested that  when  the  bacilli  have  gained  a  footing  in  .  .  .  effete 
or  enfeebled  tissue,  while  absorbing  from  it  the  constituents 
of  their  own  protoplasm,  they  may  give  rise  to  or  secrete  poi- 
sonous products  or  ferments  capable  of  still  farther  destroy- 
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in^  or  weakening'  the  surrounding"  tissue  or  cellular  elements, 
and  so  obtain  fresh  food  on  which  they  can  thrive/'  "  Perhaps 
by  further  investigations  into  the  chemical  changes  produced 
by  bacilli,  the  constitution  of  the  proteid  molecule,  complex  as 
its  nature  is  now  regarded,  may  be  unravelled  and  its  proper- 
ties better  understood;  we  may  be  able  to  discover,  possibly, 
what  poison  it  is  which  the  bacillus  secretes,  or  how  it  is 
formed,  or  from  what  constituents  of  the  proteid  molecule  it  is 
derived.  The  other  constituents  of  the  molecule  may  perhaps 
furnish  the  antidote,  or  a  poison  antag-onistic  to  that  produced 
by  the  bacillus;  for  we  know  that  poisons  are  antag-onistic  to 
each  other — atropine  and  muscarine  for  example." 

Crookshank  says  ("  Manual,"  Second  Edition) :  "  Thoug-h 
we  ma}^  accept  as  a  fact  the  existence  of  pathog-enic  org-an- 
isms,  we  are  not  yet  in  a  position  to  assert  the  means  by 
which  they  produce  their  deleterious  or  fatal  effects.  Many 
theories  have  been  propounded." 

Klein  (op.  cit.)  concludes  that:  "The  most  feasible  as- 
sumption, and  the  one  borne  out  b}''  observation,  is  that  owing* 
to  the  multiplication  of  the  (pathog"enic)  org-anisms,  certain 
chemical  chang-es  are  produced  in  the  blood  and  tissues,  or 
that  a  special  ferment  is  created,  which  sets  up  the  anatomi- 
cal chang-es  characteristic  of  the  particular  disease." 

Dr.  R.  W.  Philip,  of  Edinburg-h,  believes  that  he  has  separ- 
ated and  identified  a  toxic  product  from  phthisical  sputa. 

Dr.  Philip's  conclusions^^  are  as  follows:  "1.  In  view  of 
the  work  of  Koch,  it  is  impossible  to  avoid  admitting*  that  a 
causal  relationship  exists  between  the  tubercle  bacillus  and 
the  phthisical  process.  2.  The  mere  predication  of  this  rela- 
tionship is  not  sufficient  in  explanation  of  the  clinical  facts 
and  the  g-enerally  fatal  termination  of  such  cases.  3.  The 
usually  received  explanations  of  the  modus  moriendi  in 
pJithisis  are  insufficient.  4.  It  appears  probable  that  the 
lethal  influence  of  the  bacillus  is  due  to  the  production  thereby 
of  certain  poisonous  products.  5.  Clinical  and  experimental 
evidence  appears  to  indicate  that  the  morbid  secretions  from 
the  respiratory  surfaces  afford  a  good  medium  for  the  growth 
of  the  tubercle  bacillus,  and,  presumably,  for  the  elaboration 
of  such  products.  6.  Such  a  product  is  separable  from  the 
carefully  selected  and  prepared  sputum.  T.  This  product  is 
possessed  of  Avell-marked  physiological  properties,  being  emi- 
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nently  toxic  to  frog's,  mice,  and  other  animals.  8.  The  toxic 
properties  of  the  product  are,  speaking-  generally,  depressant. 
9.  More  particularly  they  include  a  marked  depressant  influ- 
ence on  the  heart.  10.  This  depressant  influence  seems  to  be 
exerted  through  the  medium  of  the  cardio-inhibitory  mechan- 
ism. 11.  The  toxic  action  of  the  product  is  more  or  less  com- 
pletely- opposed  by  atropine.  12.  The  amount  of  the  product 
which  may  be  separated  appears  to  bear  a  distinct  relation  to 
the  abundance  of  the  bacillar  elements  present.  13.  Absorp- 
tion of  the  poisonous  products  most  probably  occurs  by  way 
of  the  lymphatic  circulation." 

It  will  be  observed  that  with  the  exception  of  the  "sub- 
stances, such  as  the  extractives  or  alkaloids  "  (of  Gautier  and 
Peter),  which  "lead  to  pathological  changes  in  the  system 
absolutely  and  entirely  independent  of  any  bacillary  action  " 
(Latham),  all  these  poisoning  theories  presuppose  the  domicili- 
ation of  the  bacillus  in  the  animal;  and,  therefore,  although 
they  may  have  value  as  accounting,  as  Dr.  Philip  suggests, 
for  the  modus  moriencli,  they  in  no  way  account  for  a  pre- 
bacillary  constitutional  decline,  or  for  the  predisposing  condi- 
tions which  determine  the  habitat  of  the  bacillus,  which  are 
the  points  in  which  we  are  now  most  especially  interested,  and 
which  I  am  attempting  to  explain. 


CIIAPTEE  Y. 

If  we  reject  the  foregoing  hvpotlietical  explanations  of 
the  initial  loss  of  weight  and  of  strength — the  constitutional 
decline — characteristic  of  the  true  first  stage  of  bacillary 
consumption,  we  appear  to  have  onlj^  the  following  alterna- 
tive, (1)  To  reject  as  fallacious  the  well-known  clinical  fact 
that  constitutional  decline  ma^'  i^recede  bacillary  tuberculiza- 
tion; (•2)  To  assume  that  it  is  due  to  the  presence  of  the 
bacilli  in  the  organism  before  they  have  produced  any  local 
signs  of  their  domiciliation. 

Let  us  then  carefully"  consider  what  probability  there  is  of 
this  assumption  being  true. 

It  has  been  amply  demonstrated,  both  clinically  and  ex- 
perimentally— 

1.  That  if  tubercle  bacilli  gain  admission  to  a  part,  and 
are  there  imprisoned — all  access  to  other  parts  and  to  the 
torrent  of  the  circulation  being  barred — no  constitutional  de- 
cline will  be  produced  while  they  so  remain. 

2.  That  such  localized  domiciliation  of  bacilli,  having  set 
up  tuberculization  in  the  part  and  subsequent  destructive 
changes,  may,  if  the  affected  part  is  one  important  to  health, 
lead  to  a  sort  of  constitutional  decline  of  a  secondary  nature. 

3.  That  if  the  bacilli  escape  from  their  local  imprisonment 
and  become  disseminated  in  a  number  of  localities,  the  tuber- 
culization and  consequent  destructive  changes,  thus  extended, 
will  set  up  constitutional  decline  of  a  secondary  nature  even 
"  unto  death." 

4.  That  if  the  bacilli,  under  either  of  the  above  conditions, 
get  access  to  the  torrent  of  the  circulation,  they  overwhelm 
the  vital  power,  and  cause  rapid  death  by  acute  miliary  tuber- 
culosis. " Weichselbaum  ascertained  that  in  acute  miliary 
tuberculosis  of  man  the  blood  contains  the  bacilli."  (Klein, 
op.  cit.) 

But  in  all  these  cases  the  constitutional  decline  is  a  second- 
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aiy  state,  not  an  initial  one  antecedent  to  the  establishment 
of  local  disease. 

In  order  to  account  for  initial  constitutional  decline  antece- 
dent to  the  local  domiciliation  of  the  bacillus,  we  must  revert 
to  the  idea  of  the  existence  of  the  bacilli  in  the  general  circu- 
lation as  a  primary  condition. 

It  is  true  that  such  a  condition  has  been  assumed  and 
stated  by  some  observers.  And  in  the  enumeration  of  the 
different  modes  by  which  the  animal  organisms  maj'  be  at- 
tacked by  bacilli,  I  have  mentioned  "  a  primary  blood  disease 
— the  bacilli  having-  entered  the  blood  first." 

But  when  we  come  to  inquire  more  closely  into  the  evi- 
dences that  such  a  state  is  possible — except  as  the  result  of 
the  forcible  introduction  of  bacilli  in  experiments — we  shall 
find  that  they  are  almost  nil.  In  the  first  place  we  have  to 
find  out  a  portal  by  which  the  bacilli  can  enter  the  blood  direct. 
The  existence  of  this  has  not  yet  been  proved;  but  such  dis- 
coveries as  those  of  Lewis  in  1872,  and  of  Bancroft  in  1876, 
with  regard  to  the  '"  Filaria  sanguinis  hominis,''  and  the  mar- 
vellous manner  in  which  even  so  large  a  parasite  may  find  its 
way  into  the  blood,  should  make  us  hesitate  to  deny  the  possi- 
biility  of  the  bacillus  finding-  some  easy  means  of  access  to 
the  general  circulation.  At  the  Paris  Congress,  July,  1888,  it 
was  suggested  that  the  bacillus  can  migrate  through  mucous 
membranes  without  hindrance  by  the  organismal  defences. 

"  M.  Cornil  communicated  some  interesting  experiments  on 
contagion  of  tuberculosis  through  mucous  membranes.  The 
cultures  of  the  tubercle  bacillus,  introduced  into  the  intestine, 
penetrate  very  quickly  into  the  mucous  parietes.  In  introduc- 
ing into  the  oesophagus  of  guinea-pigs  a  few  drops  of  tubercu- 
lous cultures,  he  always  observed,  at  the  end  of  four  days, 
submucous  tuberculous  lesions,  with  rapid  generalization  with- 
out lesion  of  the  epithelium."     ("Lancet,"  August  4th,  1888.) 

It  has  also  been  sug-gested  that  the  bacillus,  having  been 
introduced  with  food  into  the  alimentary  tract,  may  find  its 
way  by  the  lacteals  into  the  mesenteric  glands,  and,  through 
some  defect  in  the  intercepting  functions  of  these  glands,  may 
enter  the  thoracic  duct  and  thus  get  into  the  general  circula- 
tion. 

These  are  suggestions  which  still  wait  for  further  evidence 
before  thev^  can  be  considered  to  be  established  as  facts.  But 
"V— 27 
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even  supposing-  that,  by  either  of  these  suggested  portals,  the 
hacilU  can  gain  primary  admission  to  the  blood  current  an- 
tecedent to  localization ;  all  that  we  as  yet  know,  clinically  or 
experimentally,  of  the  effects  of  bacilli  in  the  torrent  of  the 
circulation  is  against  the  idea  that  they  can  exist  there  with- 
out rapidly  setting  up  symptoms  of  dangerous  illness.  The 
most  reliable  examples  at  our  disposal,  from  which  to  judge 
of  the  effects  of  bacilli  in  the  g-eneral  circulation,  are  cases  in 
which  they  have  entered  it  by  auto-infection,  from  the  break- 
ing-up  of  local  bacillary  centres,  either  by  natural  processes 
or  by  the  intervention  of  the  surg-eon,  as  pointed  out  by  Mr. 
Barker  and  Dr.  Woodhead,  and  in  the  statistics  of  837  re- 
sections of  tuberculous  joints  collected  by  Wartmann. 

It  is  true  that  "  the  bacilli,  though  found  in  the  blood  in 
such  cases,  do  not  become  active  until  they  come  to  some  part 
of  the  circulation  in  which  they  can  make  their  way  into  the 
surrounding  tissue."  (Woodhead,  op,  cit.)  But  it  is  also 
true  that  this  opportunity  very  soon  occurs,  and  that  they 
lose  no  time  in  taking  advantage  of  it  to  permeate  all  the 
tissues  and  organs.  Thus  Dr.  Woodhead  says  (op.  cit.) :  "Acute 
miliary  tuberculosis  must  be  looked  upon  as  the  result  of 
spreading  of  the  infective  material  directly  by  the  blood- 
channels.  The  demonstration  of  this  fact  was  first  accom- 
plished by  Weigert,  who,  in  a  series  of  several  cases  of  acute 
miliary  tuberculosis,  was  able  to  determine  the  presence  of 
ulceration  of  the  pulmonary  vein.  The  process  being  similar 
to  that  in  or  near  the  wall  of  a  bronchus.  .  .  .  Ponfick  had 
first  supposed  that  the  bacilli  might  pass  from  a  tuberculous 
thoracic  duct  into  the  venous  trunks,  and  thus  into  the  general 
circulation.  It  is  probable  that  both  observers  were  correct, 
and  that  both  forms  may  occur.  Coats  further  points  out 
that  a  limited  distribution  of  tubercle  by  the  blood  may  be 
due  to  the  passage  of  bacilli  into  the  minute  venous  radicles 
in  the  glands  in  which  tuberculous  changes  are  occurring. 
That  bacilli  are  found  in  the  blood  has  been  now  frequently 
demonstrated,  and  quite  recently  several  cases  have  been  re- 
corded in  which  general  tuberculosis  has  come  on  after  hemor- 
rhage in  patients  suffering  from  apical  phthisis.  This  is  a 
matter  of  g-reater  interest  when  it  is  borne  in  mind  that  all 
these  cases  of  acute  tuberculosis  were  developed  in  from  sev- 
enteen to  twenty-five  days — just  the  period  given  by  Koch  as 
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that  required  for  the  developmerxt  of  tuberculosis  when  pro- 
duced experimentally." 

It  does  not  seem  very  probable  then,  that  a  slowly  en- 
croaching- constitutional  decline,  unaccompanied  by  signs  or 
symptoms  of  localized  disease,  can  be  due  to  the  presence  of 
bacilli  in  the  g-eneral  circulation. 

I  think  it  is  more  probable  that  bacilli,  entering  by  the 
alimentary  portal,  and  thence  gaining-  admission  to  the  lacteal 
and  lymphatic  systems,  may  so  impede  normal  nutrition  by 
these  important  channels  as  to  lead  to  constitutional  decline, 
which  in  this  case  would  be  antecedent  to  localized  pulmonar3' 
tuberculization.  The  effect  of  such  a  condition  would,  in  fact, 
be  similar,  as  regards  loss  of  weight  and  of  strength,  to  the 
effects  of  arrested  or  perverted  pancreatic  digestion.  In  the 
case  of  the  filaria  sanguinis,  such  obstruction  of  l^'mphatic 
glands  and  vessels  by  the  ova  of  the  parasites  does  produce 
constitutional  illness.  But  we  know  how  obscure  are  the 
ph3'sical  signs  of  abdominal  tuberculization,  even  when  ac- 
companied by  wasting  to  the  extent  of  marasmus  in  children.^^ 
And  it  is  conceivable  that  constitutional  decline,  due  to  this 
cause,  might  precede  for  a  considerable  time  the  domicilia- 
tion of  the  bacilli  in  the  lungs  and  the  development  of  the 
ph^^sical  signs  of  pulmonarj^  tuberculization. 

Such  a  mode  of  attack  would  be  accompanied  b}'  the 
symptoms  of  defective  assimilation  of  fats;  and  would  be  re- 
lieved by  cod-liver  oil — absorbable  by  the  portal  A^eins,  and 
hence  independent  of  the  mesenteric  system — and  b^-  fats 
emulsified  by  pancreatization — so  as  to  facilitate  their  ab- 
sorption by  the  defective  and  choked  lacteal  system,  or  by 
those  portions  of  it  still  capable  of  exercising  their  functions. 

Up  to  the  present  time,  no  therapeutic  remedies  have  been 
able  to  compete  with  pancreatic  emulsion  of  fat  and  cod-liver 
oil  in  the  power  to  restore  loss  of  flesh,  and  to  prolong  life  in 
abdominal  and  pulmonary  tuberculosis.  Dr.  C.  J.  B.  Williams 
says,  "  I  have  no  hesitation  in  stating-  my  conviction  that  this 
agent  (cod-Uver  oil)  has  done  more  for  the  consumptive  than 
all  other  means  put  together;"  and  the  late  Dr.  J.  Hughes 
Bennett  said,  "What  then  is  really  required  is  not  oil  added 
directly  to  the  blood,  but  oil  digested  and  emulsionized  by  the 
pancreatic  and  other  intestinal  fluids;  a  truth  which  has  in- 
duced Dr.  Dobell  to  recommend  that  before  administration  it 
should  be  mixed  with  pancreatic  juice."  ^^ 
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But  it  is  of  the  utmost  importance  to  bear  in  mind  that, 
while  the  hj'pothetical  explanation  which  I  have  just  sug- 
gested is  consistent  with  known  clinical,  histological,  and 
therapeutical  data,  it  limits  bacillary  consumption  with  initial 
constitutional  decline  to  cases  in  which  the  bacilli  have  gained 
admission  to  the  organism  by  the  alimentary  portal. 

It  may  be,  then,  that  the  mode  of  attack — the  portal  by 
which  it  is  made — in  this  way  rules  the  division  of  pulmonary 
consumption  into  two  great  classes;  both  of  which  may  be 
due  to  bacillary  infection,  but  one  of  which— the  one  charac- 
terized by  initial  loss  of  weight  and  of  strength  (constitutional 
decline) — can  only  be  bacillary,  whereas  the  other  may  be  due 
either  to  bacilli  or  to  one  of  a  long  list  of  other  irritants. 

The  result  of  my  investigations  with  reference  to  such  a 
division  into  two  great  classes,  published  in  1880,  before  the 
discovery  of  the  bacillus,  holds  good  in  the  light  of  subsequent 
research,  as  we  shall  see  by  the  following  list  of  answers, 
which  I  then  published,  to  the  complicated  set  of  questions 
which  I  had  propounded,  and  which  I  have  detailed  in  this 
treatise  at  page  368. 

In  quoting"  these  answers  I  have  now  interpolated  refer- 
ences to  the  bacillus  at  appropriate  places.  "  It  is  found  (see 
m}"  tables),  That: — 1.  In  a  large  number  of  cases  of  pulmo- 
nary consumption,  local  disease  is  preceded  \)\  constitutional 
disease  by  an  unequivocal  interval. — Constituting  Class  1. 

"  3.  In  a  certain  number  of  cases,  local  disea,se  precedes  con- 
stitutional disease  by  an  unequivocal  interval. — Constituting 
Class  2. 

"  3.  These  two  classes  must  be  considered  as  absolutely  dis- 
tinct throughout. 

"  4.  There  is  no  stage  at  which  these  two  classes  meet  on 
common  ground.  Class  1  is  always  plus,  as  regards  Class  3. 
(That  is  to  say,  the  constitutional  decline,  which  in  Class  1 
precedes  the  local  disease,  is  always  an  extra  factor  to  the 
factors  in  Class  3.) 

"  5.  There  is  a  stage  in  which  the  constitutional  disease 
sets  up  the  local  disease  in  Class  1."  This  stage  I  described 
in  1880  as  consisting  in  the  setting  in  of  the  l^ypothetical  oxi- 
dation of  albuminoid  matter.  And  supposing  our  more  recent 
views  to  be  correct,  we  must  now  describe  it  as  consisting  in 
the  dissemination  of  the  baciUi  from  the  lacteal  and  lymphatic 
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systems,  and  the  tuberculization  caused  by  their  presence  in 
the  lung-s. 

"  6.  The  first  stage  of  the  local  disease  in  Class  1  is  not  the 
same  as  the  first  stag-e  of  the  local  disease  in  Class  2."  This 
answer  will  now  only  hold  good  for  cases  in  which  the  local 
disease  is  not  due  to  bacilli.  Where  the  pulmonary  disease  is 
due  to  the  introduction  of  bacilli  by  the  respiratory  portal, 
the  first  stage  of  local  disease  will  be  substantially  the  same 
in  both  classes. 

"  7.  Starting  from  this  point,  the  subsequent  constitutional 
symptoms  of  decline  are  not  alike  due  to  the  effects  of  the 
progress  of  the  local  disease.  In  Class  1  they  are  due  to 
the  progress  of  the  constitutional  disease  plus  the  effects  of 
the  local  disease,  and  in  Class  2  the^'-  are  due  only  to  the 
effects  of  the  local  disease.  The  first  will  always,  therefore, 
unless  arrested,  beat  the  second  in  the  race  of  constitutional 
decline." 

"  8.  The  local  disease  in  Class  2  does  not  per  se  set  up  a 
state  of  constitutional  disease  of  the  same  nature  ...  as 
Class  1." 

"  9.  A  new  constitutional  disease  of  special  character  maj^ 
be  set  up  by  the  local  disease  in  Class  2,  and  the  local  disease 
of  Class  1  is  competent  to  set  up  a  constitutional  disease  of 
the  same  special  character  as  in  Class  2.  In  both  these  cases 
the  special  constitutional  disease  is  due  to  the  absorption  of 
the  products  of  the  local  disease."  We  may  now  add  that 
when  both  cases  are  bacillar3%  there  will  not  only  be  "  absorp- 
tion of  products,"  but  dissemination  of  bacilli. 

"Finally, as  already  stated,  the  sjmiptoms  of  constitutional 
decline  which  follow  the  establishment  of  local  disease  in  each 
set  of  cases  (Class  1  and  Class  2)  are  not  '  devoid  of  special 
character,  and  only  such  as  accompany  the  progress  of  any 
local  disease  proceeding  to  a  fatal  issue,"  but  are  of  a  distinct 
and  special  character,  due,  in  Class  1,  to  the  defective  supply 
of  fat  to  the  blood,  etc.,  etc."  Or,  as  now  hypothetically  sug- 
gested, to  the  choking  of  the  mesenteric  system  with  bacilh. 
"  While  in  Class  2  the  symptoms  of  constitutional  decline  are 
due  to  irritative  hyperplasia  and  proliferation  .  .  .  exhaust- 
ing discharges  and  absorption  into  the  blood  of  morbid  pro- 
ducts." And  we  must  now  add,  that  when  the  local  disease  is 
in  both  classes  due  to  bacilli,  the  special  secondary  constitu- 
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tional  disease  maj'  also  be  due  to  the  dissemination  of  the 
organisms. 

'•'  It  is  competent  for  the  original  cause  of  constitutional 
decline  in  Class  1,  viz.,  arrested  passage  of  fats  into  the 
blood" — either  by  defective  pancreatization  or  by  bacilli,  to 
be  overcome  in  the  course  of  the  disease,  the  bacilli  and  their 
effects  being  cleared  from  the  mesenteric  system,  or  the  defec- 
tive pancreatization  cured;  and  thus  the  cause  of  loss  of 
weight  antecedent  to  local  disease  in  the  lungs,  characteristic 
of  Class  1,  may  be  removed;  in  which  case  ''Class  1  will  ap- 
proximate in  its  later  stages  to  Class  2."  ^ 

It  will  be  seen  from  the  foregoing  recapitulation  that  pul- 
monary phthisis  preceded  b^-  constitutional  decline  is  to  be 
accounted  for  by  either  of  the  following  ways: 

1.  By  the  direct  admission  of  bacilli  to  the  general  circula- 
tion, and  some  unknown  influence  there,  antecedent  to  their 
localization  in  the  lungs.  Of  which  we  have  no  reliable  evi- 
dence. 

2.  By  a  defective  absorption  of  fats,  due  to  choking,  etc., 
of  the  lacteal  and  lymphatic  s^'stem  by  bacilli,  admitted  b}^ 
the  alimentary  portal,  and  afterward  conveyed  to  the  lungs — 
there  to  become  domiciliated  and  produce  tubercle. 

3.  To  a  defective  supplj^  of  fats,  due  to  defective  pancreati- 
zation, leading  to  the  molecular  disintegration  of  proteids,  the 
debris  of  which  may  constitute  the  special  food  for  tubercle 
bacilli,  determining  their  habitat  in  the  parts  where  such 
debris  are  to  be  found — such  parts,  as  we  have  seen,  being  es- 
pecially and  primaril}^  the  lungs  and  mesenteric  glands. 

Or,  4.  To  the  production  of  such  debris  in  the  manner  de- 
scribed by  Selmi,  Gautier,  MacMunn,  A.  M.  Brown,  Aitkin,  and 
others.  "  The  possibility,"  says  Brown,  "  of  their  being  formed 
within  the  living  tissues  independent  of  bacterial  fermentation 
is  quite  within  our  conception.*' 

Now  it  will  be  observed  that  all  the  foregoing  hypotheses 
attempt  to  explain,  not  only  some  form  of  constitutional  de- 
cline antecedent  to  tuberculization,  but  a  "special  form,"  If 
we  dispense  with  the  conditions  of  specialitj^,  and  simply  try 
to  explain  the  occurrence  of  some  or  any  form  of  constitutional 
decline,  we  may,  of  course,  fall  back  upon  the  old,  well-worn, 
often  refurbished  suggestion,  of  "lowered  vitality."     I  have 
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long-  reg-arded  this  as  "  the  refug-e  of  the  destitute  hypothesis." 
But  it  may  be  that,  even  now — after  all  that  modern  discoveiy 
has  disclosed — we  are  still  so  destitute  of  better  explanations, 
that  some  may  think  it  best  to  adopt  the  manoeuvre  of  cover- 
ing- our  retreat  in  the  smoke  of  "lowered  vitality";  which 
may  be  made  to  account  for  anything-,  anywhere,  that  tends 
toward  death. 

But  what  we  want  is  an  explanation  of  a  special  form  of 
tendency  toward  death — an  explanation  of  why  the  tubercle 
bacillus  effects  a  domiciliation  in  this  person  and  not  in  that, 
an  explanation  of  what  determines  its  incidence  on  this  org-an 
rather  than  on  that. 

If  we  cannot,  at  present,  find  an  explanation  which  is  en- 
tirely satisfactory,  we  had  much  better  stand  bravely  by  our 
g-uns  and  confess  that  we  are  waiting-  for  fresh  ammunition, 
than  keep  up  a  fire  of  blank  cartridg-es  under  the  delusive 
name  of  "lowered  vitality."  I  am  afraid  we  can  detect  a  ten- 
dency to  the  firing-  of  these  blank  cartridg-es — to  a  falling-  back 
upon  "  the  refuge  of  the  destitute  hypothesis  " — lurking-  among- 
some,  even  of  the  most  learned  and  scientific,  recent  disquisi- 
tions on  tuberculosis — evidently  unperceived  by  their  accom- 
plished authors. 

It  may  be  humiliating  to  our  amour  propre  as  medical 
men — but  nevertheless  it  must  be  faced — to  sug-g'est  a  source 
of  fallacy  which  involves  our  own  incompetency,  as  possiblj^ 
at  the  bottom  of  all  our  difficulties  in  accounting-  for  "  a  spe- 
cial form  of  constitutional  decline"  antecedent  to  tuberculiza- 
tion. It  must  be  regarded  as  still  within  the  limits  of  possi- 
bility that  constitutional  decline  special  to  bacillary  tuberculosis 
is,  after  all,  not  antecedent  to  the  first  local  inroads  of  the 
bacillus,  but  only  antecedent  to  the  evidences  that  it  is  present 
and  at  work  discoverable  by  our  present  powers ! 

What  if  that  "eventful  interv^al"  to  which  I  have  more 
than  once  referred,  which,  in  our  experimental  inoculation  of 
tubercle  bacilli,  elapses  between  the  insertion  of  the  bacillus 
and  the  first  evidences  of  its  work  detectable  by  the  most  mi- 
nute chemical  and  microscopical  tests — 4:hat  interval  which, 
I  have  suggested,  may  be  occupied  in  the  molecular  disinteg-ra- 
tion  of  proteids,  crystalloids,  etc.,  by  the  microbes,  to  provide 
sustenance  for  the  g-athering-  forces  of  their  invading-  army — 
what  if  that  interval  should,  under  certain  circumstances,  be 
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capable  of  prolongation  until  a  deflnite  observable  "special 
form  of  constitutional  decline  "  is  developed,  no  local  indica- 
tions of  disease  being-  detectable  by  our  present  means  of  ex- 
amination during-  the  life  of  the  patient ! 

It  must  be  remembered  that  we  seldom  have  opportunities 
of  post-mortem  examination  of  patients  in  this  pre-tubercular 
state,  and  that  when,  by  some  accident,  such  an  opportunity 
occurs,  it  is  onl}^  men  with  such  special  qualifications  and  ap- 
pliances as  are  possessed  by  MacMunn,  Watson  Cheyne, 
Crookshank,  Klein,  and  a  few  others,  in  this  country,  who 
would  be  competent  to  conduct  such  a  subtle  investig-ation  as 
would  be  necessary  for  obtaining-  reliable  results. 

But  even  supposing  the  interval  between  the  introduction 
of  the  bacillus  and  the  commencement  of  tuberculization  to 
be  capable,  under  certain  conditions,  of  suflicient  prolongation 
to  account  for  an  observable  constitutional  decline,  this  will 
not  provide  us  with  the  essential  conditions  for  determining- 
habitat;  it  will  not  account  for  the  predisposition  of  one  per- 
son and  not  of  another,  or  of  the  same  person  at  one  time  and 
not  at  another,  to  the  domiciliation  of  the  bacillus.  On  the 
contrary,  the  supposition  necessarily  involves  the  forcible  in- 
troduction of  the  bacillus,  as  in  the  cases  of  experimental  in- 
oculations, not  a  spontaneous  election  or  selection  of  a  certain 
habitat.  Therefore  we  must  either  throw  up  our  belief  in  the 
existence  of  predispositions  to  bacillary  domiciliation,  or  ac- 
cept some  hypothesis  of  a  pre-bacillar^^  state  determining-  the 
habitat  of  the  parasite,  whether  or  not  such  a  state  is  demon- 
strable by  any  appreciable  diagnostic  symptoms. 

Althoug-h  I  have  sug-gested  the  possibility  that  the  special 
form  of  constitutional  decline  antecedent  to  our  detection  of 
any  local  domiciliation  of  bacilli  may,  nevertheless,  be  due  to 
the  bacilli,  and  that  the  secret  of  the  non-detection  of  their 
work  may  be  found  in  the  incompetence  of  our  present  means 
of  diagnosis,  it  will  be  seen,  by  all  that  has  gone  before,  that 
this  is  not  the  opinion  to  which  I  myself  incline. 

I  still  think  it  most  probable  that  the  "special  form  of 
constitutional  decline  "  is  due  to  pre-bacillary  conditions — con- 
ditions by  which  the  necessary  sustenance  of  the  bacilli  is 
prepared,  and  hence  their  habitat  in  the  animal  organism  de- 
termined, in  accordance  with  the  laws  which  determine  habitat 
throughout  the  vegetable  and  animal  king-doms. 
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This  bring-s  us  back,  at  last,  to  the  practical  object  with 
which  I  commenced  this  disquisition,  viz.,  To  attempt  some 
sort  of  articulate  answer  to  the  call  of  the  medical  practitioner : 
"  Tejl  me,  in  the  state  of  our  knowledge  this  day,  what  is  the 
best  thing-  I  can  do  to  repel  this  enemj^  at  our  g-ates  ?  What 
oug-ht  I  to  prescribe  for  this  patient  suffering-  from  that  '  spe- 
cial form  of  constitutional  decline '  constituting-  the  true  first 
stag-e  of  bacillary  consumption  ?  " 

It  is  said  that  an  old  stag-e  coachman,  expatiating-  on  the 
advantages  of  the  road  over  the  rail,  exclaimed,  "If  you  have 
an  accident  on  the  road,  wiiy  there  you  are!  but  if  you  have 
one  on  the  rail,  why,  where  are  jgw.  ?  " 

If  we  adopt  this  g-raphic  form  of  comparison  in  the  case  of 
consumption,  we  cannot  find  even  the  coachman's  comfort. 
For  I  fear  we  must  say,  "If  you  find  the  bacillus,  why  where 
are  you?  for  yoxx  do  not  know  how  to  expel  it;  and  if  you 
don't  find  the  bacillus,  why,  still,  where  are  you  ?  for  it  may 
be  there ! " 

Speaking  of  the  detection  of  bacilli  in  phthisical  sputum, 
Dr.  Troup  says  (op.  cit.) :  "  Naturally  it  is  only  where  the 
breaking-  up  of  the  orig-inal  reaction  products  has  beg-un  and 
opened  a  way  outward  for  the  bacillus  that  it  will  be  found. 
...  In  acute  miliary  tuberculosis  it  will  not  be  seen  in  the  be- 
g-inning-,  and  it  is  here  and  in  all  suspicious  cases  that  a  thor- 
oug-h  quest  for  elastic  tissue  should  be  instituted."  But  elastic 
tissue  cannot  be  present  till  the  disinteg-ration  of  formed  tissue 
has  taken  place,  and  this  is  far  too  late  for  the  diag-nosis  of 
"  the  true  first  stage,"  the  stage  which  precedes  any  such  tissue 
changes.  Besides,  as  Dr.  Troup  is  obliged  to  admit,  "  one  can- 
not say  "  that  the  elastic  tissue  "  is  only  present  in  the  spit  of 
phthisis — other  destructive  changes  cause  its  appearance." 

In  the  discussion  on  Dr.  Percy  Kidd's  paper,  at  the  Medical 
and  Chirurgical  Society ,2^  Dr.  Heron  said,  "  I  wish  to  empha- 
size, with  Dr.  Kidd,  the  importance  of  examining  cases  again 
and  again.  Very  often  the  bacilli  will  remain  undetected  for 
weeks,  and  after  examining  the  sputa  during  four,  five,  or  six 
weeks,  they  will  be  found  in  large  numbers." 

To  which  Dr.  Douglas  Powell  very  aptly  replied :  "  While 
the  discovery  of  bacilli  in  the  sputum  is  of  positive  value  as  a 
qualitative  test,  showing  the  existence  of  tubercle,  the  absence 
of  bacilli  is  not  by  an^^  means  of  equal  negative  value,  unless. 
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as  Dr.  Kidd  has  said,  the  case  be  watched  for  man^^  weeks; 
and  in  the  course  of  these  many  weeks  most  of  the  physical 
signs  will  have  developed." 

Wliy !  in  the  experimental  inoculation  of  bacilli  into  healthy 
animals  which  I  have  recounted,  we  have  seen  that  '^' four  or 
five  weeks "  is  time  sufficient  to  allow  the  bacilli  to  become 
domiciled  in  every  organ  of  the  body! 

Klein  saj^  s  (op.  cit.) :  "After  the  introduction  of  the  tuber- 
cle bacillus  into  the  subcutaneous  tissue,  the  nearest  l^nnph 
glands  show  the  first  signs  of  swelling  and  inflammation, 
after  one  week,  or  even  later,  and  the  general  disease  of  the 
internal  viscera  does  not  follow  until  one,  two,  or  more  weeks 
have  elapsed.  This  is  also  borne  out  by  the  behavior  of  these 
bacilli  in  artificial  cultures." 

It  is  evident  that  the  detection  of  elastic  tissue  and  of 
bacilli  in  the  sputum  is,  like  the  detection  of  physical  chest 
signs,  all  too  late.  We  must  be  far  in  advance  of  all  this  if 
we  wish  to  anticipate  the  first  steps  toward  death — if  we  wish 
to  prevent  or  abolish  the  molecular  feeding  grounds,  before 
they  have  led  to  the  domiciliation  of  the  bacillus. 

Thirty  years  ago — at  a  time  when  the  physical  signs  of 
auscultation  and  percussion  were  expected  to  detect  ever^^- 
thing  connected  with  diseases  in  the  chest — I  published  the 
following  warning.  And  if  we  now  add  to  our  list  of  "  physi- 
cal signs  "  the  presence  of  elastic  tissue  and  bacilli  in  the  spu- 
tum, the  warning  is  almost  as  much  needed  to-day  as  it  was 
then.  Concluding  a  chapter  on  the  "Diagnosis  of  Early 
Phthisis,"  I  wrote: 

"  This  absence  of  reliable  signs  of  the  earliest  stage  of  tu- 
bercular deposit  cannot  be  too  forcibly  impressed  upon  the 
young  practitioner,  who,  with  creditable  zeal,  is  too  apt  to 
think,  and  naturally  prone  to  hope,  that  by  sufficient  diligence, 
experience,  and  care,  he  ma3^  insure  that  no  tubercle  shall  es- 
cape his  searching  examination.  In  this  belief  he  will  be  often 
led  to  fancy  that  he  has  detected  the  presence  of  tubercle 
where  it  does  not  exist,  and  to  assume  its  absence  while  it 
really  lies  concealed. 

"This  is  the  great  disappointment  which  every  man  has  to 
encounter  who  studies  and  practises  phj'sical  diagnosis.  That 
upon  which  he  had  set  his  heart — to  detect  the  first  shadow 
of  consumption,  scarcely  yet  resting  upon  a  life,  before  it  is  too 
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late  to  drive  it  back — is  the  very  dream  ^vhiell  experience  will 
most  surely  dissipate. 

"  If  physical  diag-nosis  could  detect  consumption  as  soon  as 
the  first  few  spots  of  tuberculous  matter  were  deposited  in  the 
lung",  with  the  same  certainty  that  it  detects  pneumonia  or  a 
cavity,  we  mig"ht  well  be  content  to  sacrifice  for  this  all  that 
it  could  do  besides.  But  that  it  cannot,  in  its  present  state, 
accomplish  this,  and  that  there  is  no  good  reason  to  suppose 
that  it  ever  will  accomplish  it,  need  surprise  no  one  who  will 
think  calmly  on  the  subject.  It  is  not  probable  that  the 
pl\ysical  properties  or  the  functions  of  a  portion  of  lung-  tissue 
should  be  sufficiently  affected  by  a  few  scattered  gelatiniform 
granules,  to  produce  any  recognizable  signs  of  their  existence. 
There  may  not  be  a  dozen  tubercles  deposited  in  the  whole 
lung;  nay  more,  there  may  not  be  one  single  microscopic  speck 
deposited,  and  yet  the  disease  may  be  working  its  stealthy 
inroads  on  vitality.  We  shall  not,  then,  place  implicit  confi- 
dence in  the  physical  diagnosis  of  early  phthisis,  but — while 
not  neglecting  this,  while  seeking-  from  it  all  the  aid  it  can 
give — we  should  exert  our  most  acute  observation  of  symp- 
toms and  diligently  search  into  the  histories  of  cases,  in  the 
hope  that  ^ve  may  thus  encounter  some  herald  of  the  coming- 
foe."  25 

When  writing  upon  this  subject  again,  in  18(57,  I  insisted, 
with  all  the  force  I  could  put  into  words,  that  what  has  here- 
tofore been  called  the  "  premonitorj^ "  stage  of  consumption 
ought  to  be  at  once  recog-nized  as  "  the  true  first  stag-e." 

"  It  is  utterly  absurd,  when  applied  to  practical  medicine, 
to  make  a  disease  begin  at  a  point  at  which  serious  structural 
change  takes  place,  but  which  it  is  impossible  to  identify  with 
certainty  during  life.  The  truth  is  that  these  divisio-ns  in  the 
course  of  the  disease  have  been  made  by  the  morbid  anatomist 
in  the  post-mortem  room,  not  by  practical  pathologists  and 
physicians  in  the  chambers  of  the  sick.  It  is  not  surprising-, 
therefore,  that  they  are  worse  than  useless  in  practice.  ...  It 
is  evident  that  the  use  of  the  terms  '  premonitory  stage '  and 
'  flrst  stag-e,'  as  now  employed,  can  have  no  sense  except  on 
the  assumption  that  the  formation  of  tubercle  constitutes  the 
disease;  and  thus  a  false  pathology  is  directly  impressed  on 
the  mind  of  both  physician  and  patient."  2« 

Speaking  of  the  difficulties  which  the  pathologist  has  to 
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encountor  in  determining-  the  liistolog-ical  orig-in  and  course  of 
tuberculization,  Dr.  Woodhead  says  (op.  cit.),  "It  would  seem 
at  lirst  sight  to  be  an  easy  matter  to  determine  at  once  in  what 
tissue  the  tubercle  has  originated  in  any  special  case.  In  the 
kmg,  however,  where  the  tissues  are  so  deUcate  and  so  com- 
plicated, and  where,  in  consequence,  the  changes  are  so  rapid, 
this  is  not  the  case;  and  it  is  only  in  exceptionally  favorable 
cases  that  the  mode  of  origin  and  spread  can  be  at  all  satis- 
factorily demonstrated.  Further,  the  variety  in  the  life  his- 
tories of  individual  tubercular  growths  at  one  time  rendered 
it  a  matter  of  considerable  difficulty  to  arrive  at  any  definite 
understanding  of  tubercular  processes,  especially  of  those  as- 
sociated with  pulmonary  phthisis.  The  anatomical  structure 
in  the  various  forms  being*  so  absolutely  defined  in  the  earlier 
stages  of  the  g"rowth,  it  was  difficult  to  bring  into  a  common 
group  forms  which  differed  so  widely  from  one  another,  not 
only  in  naked  eye,  but  in  microscopic  appearances." 

But  if  difficulties  of  diagnostic  differentiation  are  so  great 
when  the  clinical  histories  of  the  cases  have  been  played  out, 
and  when  the  affected  tissues  are  subjected  to  examination  in 
the  laboratory;  how  incomparably  greater  are  those  difficul- 
ties v/hen  the  cases  are  in  their  "  initial  stage,"  before  the  mi- 
croscopist  or  the  chemist  has  any  materials  for  examination, 
and  when  local  and  g-eneral  clinical  iDhenomena  have  scarcely 
dawaied  out  of  the  regions  of  imagination! 

This  is  a  period  so  eminently  critical  to  the  patient,  that 
the  turning  of  the  balance  for  life  or  death  may  depend  upon 
the  placing  of  a  few  grains  of  evidence  in  the  right  or  the 
wrong  side  of  the  judicial  scales.  Yet  this  is  the  period  when 
the  physician  ought  definitely  to  begin  his  treatment  of  the 
true  first  stage  of  bacillary  consumption. 


CHAPTER    VI. 

There  can  be  no  doubt  that  we  are  rig-lit  in  having"  come 
to  the  conchision  in  recent  years  that  a  medical  man  sliould 
be  a  scientific  man.  But  we  shall  have  lost  more  than  we 
have  g-ained  if^  in  becoming-  scientific,  he  ceases  to  be  practical. 
The  fascinations  of  scientific  research  must  never  lead  us  to 
forget  that  the  object  of  correct  patholog-y  and  diag-nosis  is 
not  diagnosis,  but  treatment.  Our  object  in  diagnosing-  the 
true  first  stage  of  bacillary  consumption  in  its  earliest  dawn, 
is  not  merely  to  signalize  a  scientific  triumph,  but  to  enable 
us  to  quash  it  in  its  dawn  by  proper  treatment,  and  thus 
to  discharge  the  highest  functions  of  the  medical  man — to 
prevent  human  suffering,  and  to  save  human  life. 

It  is  of  no  use  to  deny  that,  to  the  simpl}'-  practical  man, 
there  is  a  greater  charm  in  dealing  heroically  with  the  acute 
stages  of  disease,  and,  as  it  were,  confronting-  death  face  to  face, 
so  that  the  victor's  wreath  can  be  unhesitatingly  claimed  for 
each  success,  than  in  calmly  and  considerately  devising  and  ap- 
plying the  unexciting  measures  of  protection  and  prevention 
which  shall  secure  a  far  wider,  grander,  and  more  enduring — 
though  less  easily  recognized — success.  But,  to  the  man  who 
has  cultured  his  practical  faculties  with  scientific  training-  and 
research,  the  greatest  charm  will  lie  in  finding  out  the  liidden 
secrets  of  nature's  harvests,  and  winnowing  out  from  her  rich 
granaries  every  germ  and  vestige  of  disease.  This  is  our 
special  duty  in  the  treatment  of  such  abnormal  phj'siological 
states  as  the  true  first  stage  of  bacillary  consumption— 

"  A  pebble  in  the  streamlet  scant 

Has  turned  the  course  of  many  a  river  ; 
A  dewdrop  on  the  baby  plant 
Has  dwarfed  the  giant  oak  forever.'" 

In  the  diagnosis  and  treatment  of  such  subtle  stages  of 
disease,  our  first  rule  should  be  "to  keep  on  the  safe  side" — 
the  side  of  precaution.     Better  place  fifty  cases  under  safe 
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precautionary  treatment  that  might  possibly  have  righted 
themselves,  than  run  the  chance  of  leaving-  one  case  untreated 
that  is  thus  allowed  to  pass  beyond  the  regions  of  cure.  Un- 
fortunatol}',  our  greatest  obstacles  to  such  a  wise  course  of 
preventive  medicine  are  raised  by  the  patients,  and  by  the 
friends  who  surround  them  with  solicitous  yearnings  for  their 
good.  The3^  think  we  are  "making  too  much  fuss"  about 
what  appears  to  them  to  be  a  comparatively  trivial  ailment 
— a  little  obstinately  progressive  weakness,  loss  of  weight,  and 
disturbance  of  temperature.  Both  urge  us  to  wait  for  more 
conspicuous  calls  for  action — that  is,  till  it  is  too  late ! 

"They  dawdle  over  physics,  quackeries,  and  intended 
changes  of  occupation,  till  the  day  for  cure  has  passed. 
Promptitude  in  this  case  is  everything.  I  cannot  too  strong-ly 
describe  the  value  of  every  day  wasted — for  every  day  brings 
nearer,  at  a  rapidly  increasing  rate,  the  hour  when  successful 
treatment  will  have  lost  all  its  simplicity,  and  become  beset 
with  innumerable  difficulties."  Whereas,  if  taken  in  time  the 
treatment  is  simple  enough,  although  it  must  be  uncompromis- 
ing. I  have  said  that  our  first  rule  in  such  treatment  should 
be  "to  keep  on  the  safe  side."  We  have  to  decide  what  to  do 
for  the  best  "  in  the  present  state  of  our  knowledge/'  which  is 
admitted  to  be  incomplete.  We  must,  therefore,  make  our 
scheme  of  treatment  wide  enough  in  its  scope  to  include  the 
possibility  that  either  of  several  hypothetical  explanations,  of 
the  nature  and  cause  of  the  patient's  "  abnormal  physiological 
state,"  ^^  is  the  true  one. 

In  order  to  be  safe  that  we  are  doing  our  best  for  the  pa- 
tient, we  must  niake  the  scope  of  our  treatment  include  the 
possibility  that  his  state  may  be  either  ante-bacillar}-  or  post- 
bacillary.  It  must  be  admitted  that  this  margin  appears  to 
give  more  than  "room  and  verge  enough"  to  be  satisfactory; 
but  this  cannot  be  helped,  if  we  would  be  safe,  until  our  knowl- 
edge has  had  time  enough  to  arrive  at  greater  precision.  Of 
one  thing,  however,  we  may  be  certain,  viz.,  that,  if  the  condi- 
tion we  have  to  deal  with  is  still  ante-bacillary,  the  bacillary 
stage  is  so  imminent  and  its  advent  so  insidious  that  our 
treatment  ought  to  include  the  possibility  that  both  conditions 
exist.  We  shall  do  no  harm  by  fighting  against  the  bacillus, 
even  though  it  be  not  there,  so  that  this  treatment  is  only 
supplementary  to  that  which  is  directed  to  keeping  it  out,  i.e., 


The  Initial  Stages  of  Consumption.  429 

to  curing"  the  state  of  predisposition,  which  invites  its  domi- 
ciliation. 

But,  unfortunately,  as  I  have  pointed  out,  although  we 
may  not  have  been  able  to  discover  the  bacillus,  nevertheless, 
it  may  be  there  in  some  secret  hiding'-place,  and  our  search 
must  be  renewed  from  time  to  time,  so  as  to  catch  the  first 
demonstrable  evidence  of  its  presence. 

In  order  to  make  our  treatment  as  comprehensively  safe 
as  I  have  sugg-ested,  it  is  necessary  to  bear  in  mind  the  princi- 
pal portals  by  which  the  bacillus  may  enter  the  organisms, 
viz.,  the  alimentar}'^,  the  respiratory,  the  cutaneous,  and  the 
g-enerative  tracts.  And,  in  reference  to  these  portals,  we 
must  also  remember  that,  in  these  earliest  stag^es  of  disease  of 
which  we  are  treating* — the  bacillus,  althoug-h  not  yet  domiciled 
in  the  tissues,  may  be  on  their  threshold,  sustaining"  itself  on 
the  secretions  to  be  found  at  these  portals  preparatory  to  its 
advance  into  the  tissues.  "  Having-  reg-ard  to  the  conditions 
of  g"row^th  of  the  tubercle  bacillus,  it  seems  likely  that  the 
muco-purulent  secretion  is  a  peculiarly  g-ood  medium  for  its 
cultivation."  (Dr.  Philip,  op.  cit.)  Therefore  we  must  lose  no 
time  in  purifying-  all  these  portals  by  bactericides,  and  encour- 
aging- them  by  the  best  remedies  at  our  command  to  clear 
themselves  of  their  secretions  and  throw  them  out  of  the  or- 
g"anism.  Secretion  and  excretion  must  be  stimulated  at  all 
the  emunctories. 

"  The  stomach,  liver,  intestines,  and  kidneys  must  be  un- 
loaded of  their  contents,  and  their  secreting-  g-lands  and  cells 
freed  from  accumulations,  and  stimulated  to  fresh  action;  this 
is  especially  necessary  with  the  liver  and  mucous  g'lands  of 
the  intestines.  The  portal  system  of  veins  must  be  thoroughly 
relieved  froin  congestion  and  obstruction,  so  that  absorption 
may  be  accelerated.  The  skin  must  be  stimulated  to  action. 
The  pulmonar}^  circulation  and  the  right  heart  must  be  freed 
from  impediments;  respiration  must  be  set  vigorously  to 
Avork;  and  the  diet  must  be  reg-ulated.  In  fact,  every  func- 
tion of  the  body  must  be  looked  to  and  called  to  its  account; 
and,  above  all,  everything  must  be  done  promptly "  ^^  and 
with  a  jealous  regard  for  the  strength  of  the  patient.  Such 
remedies  must  always  be  selected  as  combine  restorative  wnth 
eliminative  properties.  Much  knowledge,  skill,  and  tact  must 
be  used  in  making  this  selection,  and  in  adapting  it  to  the 
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specialitiees  of  each  case.     It  cannot  be  clone  on  anj'  "  rough 
and  ready  "  Unes. 

Both  during-  and  after  this  general  purification  and  elimina- 
tion, we  must  take  every  possible  precaution  to  keep  the  pa- 
tient out  of  reach  of  the  enemy.  We  must  never  forget  that 
if  the  bacilli  are  not  already  there,  the  conditions  exist  Avhicli 
invite  their  domiciliation — which  determine  their  habitat,  if 
by  chance  they  should  be  brought  within  any  of  the  portals. 

In  the  light  of  our  present  knowledge,  as  set  forth  in  this 
treatise,  we  must  regard  as  nothing  less  than  criminal  the  ne- 
glect, which  is  familiar  to  every  medical  man — the  astonishing 
neglect,  as  we  must  now  feel  it  to  be — to  remove  the  patient 
threatened  with  consumption  from  dangerous  surroundings. 
There  can  no  longer  be  any  excuse  for  the  doctor  who  does  not 
impress  this  upon  the  friends  of  the  patient,  or  for  the  friends 
who  persist  in  the  neglect  after  it  is  pointed  out.  It  is  appal- 
ling to  remember  how  often  we  have  seen  one  member  after 
another — in  consumptive  families — told  off  to  nurse  the  one 
dying  of  phthisis,  each  falling  in  turn,  as  soldiers  succeed  one 
another  in  the  breach  under  the  killing  fire  of  the  enemy.  It 
has  hitherto  been  looked  upon  as  heroism  in  the  victims.  It 
must  henceforward  be  regarded  as  murderous  on  the  part  of' 
those  by  whom  it  is  permitted.  Those  only  should  be  allowed 
to  be  most  intimately  associated  with  a  patient  in  whom 
bacilli  are  known  to  exist,  who  have  no  special  susceptibility 
to  its  domiciliation. 

The  practical  question  at  once  arises :  What  are  we  to  do 
to  establish  these  essential  precautions  for  keeping  out  of 
reach  of  the  enemy  till  the  conditions  of  receptivity  have 
passed  ? 

Every  case  must  stand  upon  its  own  merits,  and  common 
sense  should  be  the  best  guide  as  to  how  to  accommodate 
special  circumstances  to  special  cases.  But,  unfortunately, 
common  sense  has  always  been  the  rarest  of  human  posses- 
sions, and  it  gets  rarer  and  rarer  every  day.  The  curse  of  the 
present  generation  is  want  of  thought — the  hurry  to  do  some- 
thing— instead  of  first  thinking  what  is  best  to  do.  "  Pause, 
and  think  before  yow.  speak,"  was  a  favorite  school-boj^  lesson 
of  the  past.  "  Pause  and  think  before  you  act,"  should  be  the 
daily  lesson  of  the  prese^it  day,  for  both  the  young  and  the 
old.' 
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If  common  sense  were  allowed  to  rule  in  the  present  matter, 
we  certainly  should  not  send  patients,  specially  susceptible  to 
bacillary  infection,  to  private  or  public  institutions  where 
people  are  allowed  to  congregate  who  are  suffering' from  bacil- 
lary tuberculization — to  breathe  the  air  polluted  b^^  the  breaths 
and  sputa  from  lungs  teeming-  with  bacilli  and  their  spores. 
We  should  not  allow  predisposed  children  to  be  tended  b^^ 
tuberculous  maids,  or  suckled  by  tuberculous  nurses. 

If  common  sense  were  allowed  to  rule,  we  should  not  let 
persons,  specially  susceptible  to  bacillary  infection,  drink  un- 
boiled milk  without  first  having-  made  sure  that  it  did  not 
come  from  an  udder  affected  with  bacillary  mammitis;  and 
we  should  not  let  such  persons  eat  at  tables  supplied  with 
tinned  meats,  the  history  of  which  is  only  known  to  those 
who  have  thus  disposed  of  their  tuberculous  cattle.  ("The 
precaution  of  having  all  milk  boiled  before  consumption  will, 
there  is  good  reason  to  believe,  insure  absolute  safety  against 
all  the  ordinary  contagions  of  which  milk  may  be  the  carrier; 
and,  as  we  do  not  consume  other  kinds  of  animal  food  without 
cookery,  there  is  nothing  remarkable  in  cooking  milk  as  well 
as  flesh.  There  is,  moreover,  one  i:)oint  of  Professor  Brown's 
report  with  which  we  arc  in  complete  agreement  —  that, 
namely,  in  which  he  refers  to  the  filthiness  of  many  dairies." — 
"Times,"  Dec.  6th,  1888. 

"  Tuberculosis  and  Milk. — Although  in  the  light  of  recent 
researches  into  the  bacillary  nature  and  communicabilit^'^  of 
tubercle  hy  direct  experiment,  the  consumption  of  milk  from 
tuberculous  cows  cannot  but  be  looked  on  as  fraught  Avith 
danger,  instances  in  which  such  a  mode  of  communication  can 
be  absolutel}'  demonstrated  are,  from  the  circumstances  of 
the  case,  not  frequently  met  with.  The  fact  that,  even  in  ad- 
vanced stages  of  the  disease,  the  bacilli  are  often  not  to  be  de- 
tected in  the  milk,  the  generally  long  incubation  period,  and 
the  probability  that  the  milk  supply  has  been  changed  or  the 
animals  slaughtered  before  palpable  mischief  has  been  done, 
as  well  as  the  frequency  of  tuberculosis  in  man  arising  from 
other  causes,  surround  with  almost  insuperable  difficulties  all 
observations  on  the  human  subject.  But  an  instance  has 
lately  come  under  our  notice  which  admits  of  no  doubt,  and 
consequently  deserves  record.  The  owner  of  a  valuable  herd 
of  cows,  findius'  that  a  large  proportion  of  them  were  tubercu- 
V— 28 
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lous,  so  larg-e  a  proportion  indeed  as  strongly  to  sug-g-est  infec- 
tion \)y  association  in  the  sheds,  withdrew  his  milk  from  the 
market,  and  used  it,  unfortunately  without  boiling",  for  fatten- 
ing- his  pig's,  of  which  he  has  a  large  number  and  on  which  he 
prides  himself  not  less  than  on  his  cows.  The  result  has  been 
that  the  pigs  have,  almost  without  exception,  been  affected 
with  the  disease  to  an  extent  that  has  necessitated  the  slaugh- 
ter of  the  whole  stock.  Another  point  of  practical  interest  is 
that  he  has  not  been  able  to  discover  nodules  or  other  indica- 
tions of  localized  tubercle  in  the  cows'  udders,  a  condition  still 
held  by  some  to  be  necessary  to  render  the  milk  capable  of 
transmitting-  the  disease.  It  is  much  to  be  reg-retted,  too,  that 
the  leg-al  definition  of  disease  in  the  cow,  as  laid  down  in  the 
Dairy  and  Cowshed  Orders,  does  not  include  tuberculosis,  but 
is  limited  to  cattle  plague,  pleuro-pneumonia,  and  foot-and- 
mouth  disease.  This  definition  should  be  made  to  include 
tuberculosis  and  all  eruptions  of  the  udder." — "  British  Medi- 
cal Journal,"  Jan.  5th,  1889. 

"At  the  meeting-  of  the  Paris  Cong-ress  on  the  26th  July, 
the  question  as  to  the  dang-ers  to  which  people  are  exposed  by 
the  use  of  the  flesh  and  milk  of  tuberculous  animals,  and  the 
means  to  prevent  them  was  discussed.  .  .  .  All  ag-reed  that 
the  use  of  the  meat,  and  particularly  the  milk,  of  tuberculous 
animals,  should  be  regarded  as  dang-erous.  .  .  .  The  Congress 
voted,  in  principle,  that  the  flesh  of  a  tuberculous  animal 
should  be  seized  in  totality." — "  Lancet "  report  of  Cong-ress, 
Aug.  4th,  1888.  Drs.  Hubermaas,  Gerlach,  Albert,  Klebs,  Bol- 
ling-er.  Stein,  Johne,  Bang,  Toussaint,  Chauveau,  and  many 
others,  besides  Koch,  concur  in  stating-  that  if  milk  from  cattle 
with  tuberculous  udders  is  g-iven  for  any  leng-thened  period, 
tuberculosis  will  be  developed. 

In  Copenhag-en  "  The  Control  Committee  of  the  Milk  Sup- 
ply Company  ordered  a  fortnig-htly  examination  by  a  veter- 
inary surgeon  of  all  cows  supplying-  milk  to  their  compan3^ 
This  examination  to  include  a  most  careful  inspection  of  tuber- 
culous udders." — Dr.  Woodhead,  op.  cit.) 

If  common  sense  prevailed  we  should  not  let  those  suffer- 
ing- from  bacillary  consumption  cohabit  with  those  already 
predisposed  to  the  same  disease. 

Knowing  as  we  do  that  the  tissues  and  organs  of  the 
young-  are  especially  unstable  and  vulnerable  in  the  presence 


TJic  Initial  Stages  of  Consuviption.  433 

of  the  bacillus;  that  their  giandular  S3-stems  are  especially 
apt  to  break  down;  that  their  alimentary  and  respiratory 
portals  are  in  special  need  of  protection,  and  that  their  cerebro- 
spinal systems  are  especially  liable  to  disease;  if  common 
sense  were  allowed  to  rule,  we  should  not  let  the  children  of  all 
sorts  and  conditions  of  men  be  passed  through  the  same  edu- 
cational mill,  at  schools  where  they  are  fed  alike — or  left  unfed 
if  they  are  unwilling-  to  eat — exercised  alike,  exposed  alike, 
worked  alike,  punished  alike,  worried  alike — leaving  it  to  the 
rough  laws  of  natural  selection  and  the  survival  of  the  fittest 
to  kill  off  the  feeble  and  susceptible  from  the  crowd.  If  com- 
mon sense  prevailed,  men  and  women  would  interpose  the 
selection  of  intelligence  to  prevent  the  specially  susceptible  of 
their  progenj'  from  falling  under  those  rough  laws  of  natural 
selection  which  decimate  the  rising  generation. 

The  practice  of  medicine  was  once  described  as  the  "  Prac- 
tice of  Educated  Common  Sense."  Let  us  pray  tha.t  it  may 
never  lose  this  high  character!  The  more  w^e  see  the  common 
sense  of  the  g-eneral  population  obscured  by  the  feverish  heat 
and  fickle  g-lamor  of  the  rag-e  for  superficial  education,  the 
more  necessary  it  becomes  that  medical  men  should  keep  aloof 
from  the  dust  and  hurr}-  of  the  crowd,  and  calmly  hold  and 
cultivate  their  common  sense  as  a  sacred  charge  for  the  guid- 
ance of  those  in  wiiom  it  is  obscured.  There  are  few  more 
difficult  fields  in  which  to  exercise  "  educated  common  sense  " 
than  in  attempting-  to  guide  the  public  in  the  manag-ement 
of  the  true  first  stage  of  bacillary  consumption;  because  it 
needs  to  be  accommodated  to  a  number  of  concurrent  and 
often  confiicting  circumstances;  and  must  be  based,  as  I  have 
said,  upon  a  plan  wide  enough  in  its  scope  to  embrace  the 
possibility  that  one  of  several  conditions  may  exist  alone,  or 
that  several  conditions  may  co-exist. 

This  is  exactl}^  what  it  is  most  difficult  to  make  the  ma- 
jority of  persons  understand.  The  "  highly  educated  "  narrow- 
minded  conceit  of  the  present  day  makes  people  think  that 
thej^  are  bound  to  understand  everything-,  however  much  it 
may  be  bej-ond  their  comprehension;  and  when  the3^  find 
themselves  in  a  position  which  they  cannot  understand,  in- 
stead of  trusting  to  the  authorit}^  of  a  wise  and  instructed 
counsellor,  who  has  devoted  his  life  to  the  subject,  they  rush 
at  the  first  chance  of  some  simple  formula  of  belief — some 
striking  fiag — on  wiiich  to  pin  their  faith. 
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In  medical  matters  this  is  conspicuously  exemplified  At 
one  time  they  "  believe  in  "  cod-liver  oil,  at  another  in  arsenic, 
at  another  in  pancreatic  emulsion,  at  another  in  koumiss,  at 
another  in  mutton  chops  and  porter,  at  another  in  grapes,  at 
another  in  open  windows,  at  another  in  hot  inhalation  halls, 
at  another  in  cold  sponging",  at  another  in  Turkish  baths;  at 
one  time  they  "believe  in"  compressed  air,  at  another  in  rare- 
fled  air,  at  another  in  sea  voyages,  at  another  in  pine  woods, 
at  another  in  altitudes;  at  one  time  they  "believe  in"  hot 
places,  at  another  in  cold ;  at  one  time  in  sea  coasts,  at  another 
in  inland  continents;  at  one  time  in  constant  exercise,  at  an- 
other in  constant  rest,  at  another  in  cotton,  at  another  in  wool, 
at  another  in  peat  smoke,  at  another  in  no  smoke;  at  one  time 
in  inhalants,  at  another  in  no  inhalants;  at  one  time  in  elec- 
tricity, at  another  in  massage;  sometimes  it  is  "throw  ph^-sic 
to  the  dogs  "  sometimes  it  is  ph3^sic,  pl^'sic  forever,  on  which 
they  pin  their  faith;  and  so  on  ad  infinitum.  It  is  alwaj's 
all  one  thing  or  all  another.  In  the  course  of  a  few  weeks 
of  consulting  practice  a  phj'sician  will  be  asked  b^^  different 
patients,  and  sometimes  I  am  sorr^"  to  sa}'  by  their  doctors, 
too,  whether  he  "  believes  in  "  this  or  that  of  many  of  the  items 
in  this  list  of  incongruous  elements  of  treatment.  The  in- 
quirers seem  to  suppose  that  the  doctor  can  answer  "  yes  "  or 
"no"  to  the  idiotically-conceived  questions  as  glibly  as  they 
are  asked. 

It  seems  to  be  out  of  the  reckoning  of  these  questioners 
that  more  than  one  thing  can  be  "believed  in"  at  once;  that 
'Any  reasonable  combination  of  such  important  elements  can 
be  the  proper  thing  to  "  believe  in  " ;  that  one  or  more  of  these 
means  of  treatment  may  be  necessar^^  at  one  stage  of  a  case, 
and  one  or  more  at  another  stage;  or  that  none  of  them  can 
be  wisely  applied  to  the  case  in  hand  under  present  conditions. 

My  usual  answer  is,  "  I  don't  '  believe  in '  anj^thing  in  the 
sense  in  which  you  ask  the  question.  Medical  treatment  is 
not  to  be  so  thought  of  or  administered.  It  must  always 
comprise  a  group  of  ideas  as  to  the  nature  of  the  case,  and  a 
group  of  ideas  as  to  the  means  of  treatment.  It  is  never  'all 
this,'  or  '  all  that.'  " 

It  is  this  superficial  haste  to  have  everything  put  into  a 
single  formula,  needing  no  thought  or  consideration  during 
action — ruining  all  prospect  that  wise  advice  will  be  either 
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comprehended  or  acted  upon,  that  discourages  doctors  from 
taking-  the  pains  to  g-ive  it.  So  patients  run  hither  and  thither, 
first  pinning"  their  faith  on  this  flag  and  then  on  that,  till  all 
chance  of  being  cured  is  lost. 

I  warmly  agree  with  Dr.  Clifford  Allbutt  when  he  says — 
speaking"  of  the  climatic  treatment  of  consumption  in  the  alti- 
tudes ("  Lancet,"  Oct.  13th,  1888) : 

"  Let  us,  then,  bring  the  friends  always,  and  the  patients 
g"enerall3'',  to  realize  that  recovery  from  phthisis,  however  in- 
cipient, probably  means  a  ver}^  costly  and  prolong'ed  system 
of  treatment,  and,  what  is  more,  a  steady,  clear-ej^ed,  perse- 
vering walk  on  the  part  of  the  patients  and  friends,  if  success 
is  to  be  attained.  .  .  .  Now,  when  a  man  has  had  it  put 
straight  before  him  what  phthisis  means,  even  in  its  small  be- 
g"innings,  he  will  learn  that  a  serious,  an  unflinching"  and  vigil- 
ant attitude  is  his  one  way  of  safetj^;  and  a  little  home  sick- 
ness, some  sense  of  tedium,  and  some  love  of  change,  must  not 
be  allowed  to  turn  him  from  his  long  and  arduous  course.  .  .  . 
Once  more,  I  would  urg"e  upon  all  phthisical  patients  the  im- 
portance of  incessant  medical  supervision.  Apart  as  I  am 
from  practice  in  alpine  health  resorts,  I  may  brush  aside  all 
scruples,  all  suspicions  of  self  or  class  service,  in  saying  this 
and  repeating  it.  For  those  medical  men  who  do  practise  in 
these  health  resorts  there  must  be  a  fear  of  misconstruction 
of  their  motives  when  constant  supervision  seems  to  them 
more  necessary  than  it  may  seem  to  the  patient  or  his  friends. 
But  scruples  of  this  kind,  honorable  as  they  are  to  the  phA'si- 
cians,  must  give  way  to  a  clear  view  of  the  need  of  sucli  super- 
vision. The  patient  must  be  kept  at  his  best — at  his  best  of 
digestion,  as  well  as  at  his  best  of  pulmonary  disorder.  His 
temperature  should  again  be  scheduled  whenever  any  sense  of 
lassitude  is  felt,  and  the  catarrhal  and  other  varying  condi- 
tions of  the  lungs  should  be  systematically  recorded.  Not 
only  so,  but  the  regular  visits  of  his  doctor  keep  up  the  pa- 
tient's serious  resolve,  strengthen  his  will,  inform  his  judgment 
and  discipline  his  habits.  And  in  all  this  lies  most  of  the 
battle ! " 

These  are  the  wise  and  considerate  words  of  an  unusually 
wise,  experienced,  and  independent  practical  physician.  Dr. 
Allbutt  has  applied  them  to  cases  of  phthisis  even  "in  its 
small  beginnings."     They  apply  to  it  more  and  more  strongly 
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as  wc  g-o  further  and  further  back,  "  in  its  small  beginnings/' 
to  what  I  wish  to  be  emphatically  recognized  as  the  smallest 
of  all  beginnings  —  its  true  first  stage,  its  pre-tubercular 
stage — its  stage  of  comparative  simplicity,  and  of  compara- 
tively easy  cure. 

If,  at  a  later  stage,  "  his  one  way  of  safety,"  as  Dr.  Allbutt 
says,  "is  an  unflinching  and  vigilant  attitude,"  "a  steady, 
clear-eyed,  persevering  walk  on  the  part  of  the  patient  and 
friends,  if  success  is  to  be  attained," — this  is  still  more  impor- 
tant when  we  are  dealing  with  the  earliest  stage  of  all;  when 
everything  depends  upon  our  success  in  keeping  the  patient 
from  sliding  on  into  the  next  stage  whde  we  are  endeavoring 
to  eradicate  the  first.  He  is  often  so  close  upon  the  confines 
of  this  next  stage  that  it  may  be  impossible  to  prevent  its  in- 
vasion in  the  time  at  our  disposal.  But  the  immediate  detec- 
tion of  its  onset  may  enable  us  to  cut  it  short  by  a  prompt 
and  resolute  change  of  treatment.  "Let  well  alone,"  is  a 
wretched  axiom  for  the  physician.  He  should  always  be  on 
the  watch  to  do  better. 

If  the  disease  runs  on,  such  prompt  and  resolute  changes 
of  treatment  may  be  required  for  each  new  phase. 

But,  if  the  patient  is  to  have  the  best  chances  of  cure,  these 
changes  must  be  made  with  a  constant  recollection  of  the 
"main  lines"  of  treatment — treatment  founded  on  a  full  ap- 
preciation of  the  basic  nature  of  the  disease— and  it  must  be 
subservient  to  them.  It  is  distressing  to  see  in  daily  practice 
how  often  this  is  lost  sight  of — how  often  a  patient,  doing  well 
on  a  wiselj^-arranged  line  of  curative  treatment,  is  taken  off  it, 
and  "shunted  on  to  a  siding"  because  of  some  accidental  in- 
tercurrent complaint,  and  is  not  restored  to  the  main  line  till 
it  is  too  late  to  continue  the  curative  journey  with  success. 
But  it  is  not  my  purpose  in  this  treatise  to  discuss  the  treat- 
ment of  any  stage  subsequent  to  the  true  first  stage. 

Supposing,  then,  that  we  have  taken  the  patient  out  of 
reach  of  the  enemy — that  is  to  saj",  so  far  as  it  is  practicable, 
out  of  the  chances  of  bacillary  infection  by  any  of  its  usual 
portals;  that  we  have  cleansed  these  portals  with  bactericides; 
that  we  have  "  called  to  their  account "  all  the  secreting  and 
excreting  functions;  that  we  have  put  him  upon  an  easily 
assimilable  unirritating  diet,  including  carbo-hydrates  and 
pre-pancreatized  hydro-carbons;    and  that  we  have  removed 
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any  accidental  intercurrent  complamts  that  happened  to  be 
present — "let  us  never  forget  that  when  the  patient  is  thus 
placed  in  a  position  of  safety,  he  is  scarcely  better  off  than  a 
leaking-  ship,  when  by  means  of  constant  working  at  the 
pumps  she  has  been  brought  safely  into  a  harbor  of  refuge. 
Unless  advantage  is  taken  of  this  temporary  securit}^  effectu- 
ally to  mend  the  leak,  the  ship  will  go  down  the  first  time  the 
pumps  are  stopped.  ...  It  is  through  ignorance  or  neglect  of 
this  vital  object  of  treatment  that  cases  of  early  consumption, 
apparently  progressing  steadily  toward  recovery,  so  often  re- 
lapse just  when  the  improvement  ought  to  have  been  made 
permanent,  and  thus  the  best  chance  of  a  radical  cure  is  lost."  ^^ 

The  question  is — What  next  should  be  done  ?  What  are 
the  best  means  of  restoring  "the  normal  phj'siological  state  "  ? 
What  are  the  best  means  of  setting  right  that  abnormal 
metabolism  and  histogenesis  which  have  allowed  the  forma- 
tion and  accumulation  in  the  blood  or  in  the  tissues, — perhaps 
of  MacMunn's  respiratory  histoha;matin,  adrenal  hcemochro- 
mogen,  uroha:'matin,  enterochlorophyl,  hagmatoporphyrin,  and 
other  occult  products  revealed  b.y  spectrum  analysis; — perhaps 
of  Selmi's  ptomaines ; — perhaps  of  Gautier's  leucomaines,  al- 
kaloids, and  extractives; — perhaps  of  Crookes'  meta-elements; 
— perhaps  of  disintegrated  proteids  and  crystalloids,  and  other 
debris  of  devitalized  molecules  which  supply  the  "  happy  hunt- 
ing grounds"  of  the  bacilli  with  those  special  means  of  suste- 
nance which  determine  their  habitat  ? 

How  are  we  to  find  means  of  treatment  which  shall  per- 
manently arrest  these  earlier  degradations  of  the  normal 
physiological  state  ? 

In  answer  to  this  question  the  first  ideas  which  naturally 
come  into  the  mind  are  meteorological — the  "Td  neriiofxi"  of 
Aristotle — some  change  of  climatic  surroundings  which  shall 
radically  alter  the  conditions  of  existence. 

But  before  discussing  or  prescribing  remedies  not  obtain- 
able hy  "all  sorts  and  conditions  of  men  "  it  is  well  to  turn  to 
certain  A^aluable  medicinal  substances,  well  worthy  of  consid- 
eration, which  are  within  the  reach  of  all.  I  have  taken  for 
granted,  that  hydro-carbons  have  been  at  once  added  to  the 
diet  in  their  most  assimilable  forms^oleinous  fats,  like  cod- 
liver  oil,  to  reach  the  blood  by  venous  absorption,  independent 
of  lacteals  and  lymphatics  which  may  be  blocked,  overtaxed, 
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or  diseased;  solid  fats  (stearin,  marg'ariii,  and  palmatin)  emul- 
silied  by  pancreatization,  to  assist  them  in  reaching  the  blood 
by  the  lacteal  route  in  spite  of  its  damaged  or  obstructed 
state.  (The  practical  experience  of  a  quarter  of  a  century, 
quite  independent  of  any  hypotheses  as  to  the  nature  and 
cause  of  tuberculosis,  has  yearly  added  accumulated  evidence 
from  all  parts  of  the  world  of  the  value  of  "  Pancreatized,  Pre- 
digested  or  Peptonized  "  foods  originated  by  the  Author  in  the 
form  of  Pancreatic  Emulsion  in  1863.  In  addition  to  its  value 
in  consumption  and  in  tabes  mesenterica,  the  "  British  Medical 
Journal,"  August  loth,  1885,  speaking  of  predigested  food, 
said,  "  It  has  proved  useful  in  many  hands,  in  urasmic  vomit- 
ing, g-astric  catarrh,  pernicious  anaemia,  gastric  ulcer,  and  in 
P3'loric  and  intestinal  obstructions.  Its  introduction  has 
probably  done  more  than  an}^  other  therapeutic  measure  of 
recent  times  to  lessen  infant  mortality."  See  also  a  Leader 
on  "  Pre-digested  Food"  in  "The  Chemist  and  Druggist," 
January  1-lth,  1888.) 

When  we  remember  that  fat  is  essential  to  the  forjuation 
of  health^^  cells ;  that  there  is  reason  to  believe  that  the  devi- 
talized molecular  debris,  of  which  we  have  spoken,  are  taken 
up  and  metamorphosed  by  cells;  and  that  there  may  be  a 
"battle  of  the  cells"  to  resist  the  bacilli;  we  shall  understand 
that  there  are  much  deeper  reasons  for  this  kind  of  treatment 
than  appear,  prima  facie,  when  we  merely  think  of  supplying- 
fat  to  stop  waste.  I  have  also  taken  for  granted  that  carbo- 
hydrates (farinaceous  foods)  have  been  at  once  added  to  the 
diet — to  supply  materials  for  heat  and  mechanical  force,  and 
thus  to  economize  the  fats.  For  the  same  reason  it  may  often 
be  necessary  to  add  alcohol,  when  there  is  urgent  need  to  save 
time  by  supplying  materials  for  rapid  oxidation  until  the  or- 
g"anism  is  charged  with  materials  for  tissue  formation;  but  in 
whatever  form  alcohol  is  given,  it  should  always  be  associated 
and  supplemented  with  more  permanent  and  substantial  forms 
of  food.^^ 

Next  in  importance,  and  in  the  order  of  therapeutic  se- 
quence, come  iodoform,  chloride  of  calcium,  arsenic — and  many 
would  add  the  hypophosphites;  but  as  to  these,  although  they 
have  a  certain  usefulness,  my  own  experience  is  disappointing. 
I  believe  that  much  valuable  time  is  often  wasted  by  too  great 
a  dependence  uf)on  them,  and  especially  upon  certain  popular 
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preparations  which,  while  hearing'  their  name,  contain  them  in 
ridiculousl}^  small  quantities.  But  iodoform  is  a  potent  remedy, 
although  its  most  important  place  is  in  cases  of  advanced 
tuberculization  and  disintegration,  where  the  sputa  are  un- 
avoidably swallowed  in  considerable  quantities.  It  is  also  of 
much  value  in  the  earlier  stages.  When  there  is  a  suspicion 
that  bacilli  may  possibly  be  lurking  in  the  secretions,  ready 
for  an  advance  into  the  tissues,  or  that  they  may  have  g-ained 
admission  to  the  blood,  iodoform  should  always  be  adminis- 
tered as  a  precautionary  measure.  Its  value  was  first  brought 
to  my  notice  by  Dr.  Stiles  Kennedy,  of  Newark,  Delaware,  in 
a  brochure  which  he  sent  me  when  I  was  editing  my  Reports 
on  Medicine  in  1869.  Speaking  of  his  own  experience  he  said, 
"Any  medicine  that  will  assuage  the  sufferings  of  the  phthisi- 
cal patient  is  indeed  a  boon,  but  iodoform  offers  more;  there 
is  every  reason  to  believe  that  it  exerts  a  most  potent  influ- 
ence in  discussing-  and  removing"  the  disease  in  its  early  stages. 
...  I  do  not  know  that  iodoform  has  been  used  in  any  case 
of  open  scrofula,  i.e.,  ulceration  of  the  Ijanphatic  glands;  but 
several  cases  bearing-  that  diathesis,  and  springing  from  that 
cause  alone,  so  far  as  could  be  judged  by  the  senses,  have  been 
treated  successfully."  But  we  owe  the  present  revival  of  the 
remedy  in  consumption  to  the  careful  experiments  and  reports 
of  Dr.  Shingieton  Smith,  of  Clifton.  There  is  very  seldom  any 
difficulty  in  g'etting  it  taken  and  well  borne  if  prescribed  in  a 
pill — which  I  contrived  after  reading  Dr.  Kennedy's  paper  in 
18G9 — containing  gr.  ij.  iodoform,  and  made  up  with  sugar  of 
milk  and  g-lycerin  of  tragacanth.  This  should  be  varnished 
and  scented  with  coumarin  or  coffee,  and  taken  twice  or  thrice 
a  day  half  way  through  a  meal.  If  it  causes  any  sensations 
of  nervous  perturbation,  which  is  rarely  the  case,  the  dose 
should  be  diminished,  and  if  there  is  diarrhoea  or  sickness,  it 
should  be  discontinued  till  they  are  allayed,  and  during  this 
interval,  sulpho-carbolate  of  soda  (a  valuable  remedy  which 
we  owe  to  Dr.  Sansom)  should  be  g-iven  instead. 

The  next  remedy  of  importance  is  chloride  of  calcium.  It 
deserves  to  be  considered  a  curative  medicine;  not  from  any 
direct  action  upon  bacilli  or  their  food,  but  from  its  specific 
action  upon  lymphatic  glands.  Its  action  in  relieving  and  re- 
ducing enlargement  of  superficial  lymphatic  glands  is  well 
known;   and  there  is  every  reason  to  believe  that  it  is  no  less 
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potent  in  its  action  upon  adenoid  tissue  generally,  and  upon 
the  deeper  glands,  especially  the  mesenteric  system,  to  which 
it  is  more  directly  applied  through  the  alimentary  portal.  It 
should  be  given  in  doses  of  ten  to  fifteen  grains  twice  or  thrice 
a  day,  well  diluted,  and  it  may  be  advantageously^  combined 
with  bark  or  quinine.  With  our  present  knowledge  of  the 
connection  between  bacillary  consumption  and  affections  of 
•the  lacteal  and  mesenteric  system,  we  cannot  be  surprised  that 
clinical  experience  has  proved  the  value  of  chloride  of  calcium 
in  the  earliest  stages  of  consumption,  and  that  this  is  espe- 
cially the  case  in  early  life. 

Arseniate  of  soda  comes  next  in  importance,  especially  if 
loss  of  flesh  is  rapid.  I  think  it  must  be  regarded  rather  as  a 
"  skid  "  to  "  brake  "  the  wheels  of  a  descending  vitality  while 
restorative  measures  are  being  applied,  than  as  a  strictly 
curative  remedy;  but  as  a  tonic,  antiseptic  and  anti-dj'speptic, 
it  does  much  to  help  the  cure  in  a  large  number  of  cases — 
when  tuberculization  is  imminent.  But  it  is  most  valuable  in 
developed  phthisis  after  tuberculization  has  occurred.  One  of 
the  best  means  of  administering  it  is  in  the  form  of  La  Bour- 
boule  water,  mixed  with  one-third  of  boiling  milk. 


CHAPTER  YIL 

Before  leaving-  the  subject  of  food  and  medicine,  I  must 
insist  upon  the  great  importance  of  keeping  up  the  habit  of 
taking  regular  solid  meals  of  the  old-fashioned  family  type; 
consisting"  of  a  fair  admixture  of  fish,  meat,  poultry,  game, 
eggs,  vegetables,  puddings,  bread,  and  fruit,  with  a  moderate 
quantity  of  beer  or  wine,  and  of  coffee,  tea,  or  cocoa,  taken  at 
regular  intervals  of  three  to  five  hours, — the  intervals  being 
shorter  in  the  first  half  of  the  day  and  longer  in  the  second 
half.  When  it  has  been  necessary — as  it  often  must  be  when 
cases  first  come  under  treatment — to  adopt  smaller,  more 
fluid,  and  more  frequent  meals,  we  should  never  forget  that 
"strong-  meat  belong-eth  to  them  that  are  of  full  age,"  and 
that  the  stomach  very  readily  loses  the  habit  of  taking  and 
disposing-  of  "strong  meat" — if  it  is  kept  too  long  and  too 
frequently  supplied  with  food  that  does  not  call  upon  the  di- 
gestive apparatus  for  the  full  performance  of  its  functions. 
(See  some  excellent  papers  by  Dr.  D.  J.  Brakenridge,  of  Edin- 
burgh, "On  the  Influence  of  Digestive  Habit." —  "  Medical 
Times  and  Gazette,"  June,  1868.)  Therefore  we  should  always 
keep  in  view,  as  an  important  feature  of  dietetic  management, 
the  return  to  solid  and  less  frequent  meals,  as  soon  as  it  is 
possible  to  do  so  with  safety.  This  possibility  may  often  be 
hastened  by  giving  pancreatin,  pepsin,  and  diastase,  either 
with  or  soon  after  meals,  to  assist  and  accelerate  digestion 
and  assimilation.  I  may  mention  here — as  it  does  not  seem 
to  be  always  understood  even  now — that  when  pancreatin  is 
g-iven  it  should  be  the  powdered  pancreatin,  as  none  of  the 
fluid  pancreatins  have  any  considerable  power  of  emulsifying 
fat,  and  that  as  this  preparation  has  the  properties  of  pepsin 
and  of  diastase — as  well  as  the  emulsifying  power — there  is  no 
need  to  give  malt  extracts  as  well  as  pancreatin,  and  that 
pepsin  is  only  needed  when  the  power  of  the  pancreatin  to 
digest  albuminoids  requires  to  be  supplemented.^^ 
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The  importance  of  wool-clothing-  next  the  skin,  both  nig-ht 
and  day,  and  of  so  reg"ulating-  the  clothing-  as  to  protect  from 
chill  and  cold,  but  not  to  oppress  with  its  weig-ht,  or  to  keep 
the  body  perspiring  when  at  rest,  are  so  well  known  now  that 
I  need  not  dwell  upon  them  here,  further  than  to  add  that 
"  during-  sleep  it  is  equally  important  to  keep  the  body  pleas- 
antly warm,  and  to  avoid  keeping-  it  over-heated;  and  that  as 
serious  chang-es  in  the  weather  may  happen  in  the  nig-ht,  and 
the  lowest  temperature  in  the  twenty-four  hours  naturally 
occurs  between  two  and  six  o'clock  a.m. — the  ventilation  and 
clothing-  must  be  prepared  for  these  conting-encies.  8ome 
extra  article  of  clothing-  should  always  be  at  hand  to  put  on 
the  bed  if  necessary.  ...  It  is  most  important  to  keep  the 
arms  warm  both  day  and  nig-ht.  Cold  arms  act  as  refrigera- 
tors to  the  blood  immediately  before  it  is  discharg-ed  into  the 
heart  and  lungs.  .  .  .  No  sitting-  or  sleeping-room  should  be 
left  long*  without  a  fire;  and  every  room  in  which  persons  liv^e, 
either  by  day  or  by  nig-ht,  should  have  some  opening-  by  which 
it  communicates  with  the  outer  air;  but  this  should  be  so  ar- 
ranged that  no  draug-ht  can  fall  upon  the  persons  in  the  room. 
If  several  rooms  are  occupied  by  turns  during-  the  tvventj^-four 
hours,  the  temperature  of  any  one  should  not  differ  greatly 
from  that  of  the  rest.  No  draug-ht  should  blow  upon  a  bed, 
and  during  sleep  the  whole  bod}^  should  have  one  covering-  at 
least  of  woollen  material;  for  while  it  is  very  important  to 
keep  the  air  of  sleeping-  rooms  fresh,  it  must  be  remembered 
that  the  body  is  more  susceptible  of  chills  during  sleeping- 
than  waking,  and  that  chang-es  of  temperature  in  the  outer 
air  are  especially  apt  to  occur  during-  the  nig-ht,  and  are  there- 
fore in  dang-er  of  producing-  chills  before  they  are  observed."^" 

Recent  observations  have  proved  that  the  catarrhal  secre- 
tions of  mucous  membranes  form  tempting-  hiding-places  for 
bacilli  while  waiting-  for  the  chance  of  more  dangerous  domi- 
ciles in  the  tissues;  and  this  should  be  a  warniug-  to  those  who, 
in  their  zeal  for  open  windows  and  open  carriag-es,  set  at  defi- 
ance the  experience  of  the  past  as  to  the  dang-ers  of  thus  giv- 
ing- colds  to  those  constitutionally  disposed  to  catarrh. 

Great  follies  are  committed  in  the  matter  of  the  dail^'  bath, 
some  g'oing-  to  one  extreme  and  some  to  another.  As  it  is  of 
great  importance  to  adopt  a  plan  b3^  which  the  body  may  be 
invigorated  without  the  danger  of  induciug  chills  and  catarrhs, 
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whicli  are  so  dangerous  to  the  consumptive,  I  should  like  to 
repeat  here  the  directions  given  with  this  view  in  my  work  on 
"  Diet  and  Reg-imen  " :  "  Warm  baths,  Turkish  baths,  vapor 
baths,  shower  baths,  cold  plung-es,  and  sea  baths  sliould  only 
be  used  under  special  medical  orders.  During  ordinary  health 
the  skin  of  the  body  and  limbs  should  be  smartl.y  rubbed  once 
in  twenty-four  hours,  first  with  a  rough  towel  (or  large 
spong-e)  wet  with  cold  w^ater,  and  then  with  a  dr^^  towel  till  in 
a  glow.  The  bather  should  stand  on  a  dry  rug  while  using 
this  '  cold  friction  bath,'  and  it  should  not  last  more  than  one 
or  two  minutes,  including-  both  the  wet  and  dry  rub.  Salt 
may  be  advantageously  added  to  the  water,  and  the  bath  may 
be  used  either  on  rising  or  going-  to  bed,  according  to  the  feel- 
ings and  convenience  of  each  individual,  the  morning  being 
preferable  as  a  rule. 

"  When  water  cannot  be  borne  cold,  it  must  not  be  used 
tepid,  but  scalding  hot.  The  momentary  application  of  scald- 
ing hot  water  to  the  skin,  immediatel}^  followed  by  a  brisk 
friction  C^  hot  friction  bath ')  will  produce  a  direct-action  glow 
much  like  the  reaction  glow  following  the  application  of  cold. 

"  If  the  weather  is  cold,  or  the  person  delicate  and  chilly, 
the  upper  half  of  the  body  should  be  uncovered  and  bathed 
and  rubbed  first,  and  then  a  woollen  vest  should  be  jDut  on,  and 
the  lower  half  uncovered  and  bathed  and  rubbed.  .  .  .  Except 
under  definite  medical  orders,  it  is  not  advisable  to  sit  or  stand 
in  cold  water." 

On  the  important  subject  of  exercise,  the  foolish  extremes 
advised  for  ])atients  are  even  more  dangerous  than  in  the  case 
of  baths.  It  is  necessary,  therefore,  to  give  a  few  plain  direc- 
tions under  this  head.  "During  ordinary  health,  some  part 
of  every  day  ought  to  be  spent  out  of  doors;  and  in  ill  health 
it  is  of  great  importance  not  to  discontinue  the  observance  of 
this  rule  without  good  reason,  for  although  in  certain  states 
of  disease  it  may  be  very  important  to  remain  in-dooi-s,  it  must 
not  be  forg-otten  that  proper  clothing,  goloshes,  respirators, 
waterproofs,  and  umbrellas,  may  n:iake  it  not  only  safe  but 
advantageous  to  go  out  of  doors  for  exercise,  when  without 
these  it  would  be  very  injurious.  Out  of  door  exercise  should 
be  as  active  as  the  strength  will  allow,  and  should  always  be 
continued  up  to  the  point  of  slight,  but  not  over-fatigue. 
This  will  be  the  best  measure  of  the  proper  amount  for  both 
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the  weak  and  the  strong".  Unless  fhe  air  is  pure  and  the  per- 
son strong,  exercise  before  breakfast  is  more  likely  to  do  harm 
than  good."  Mr.  Maclaren  has  well  observed  in  his  excellent 
work  on  "Physical  Education/' ^^  that  "a  most  important 
principle  in  exercise,  and  one  that  should  ever  be  borne  in 
mind,  is  that  it  should  be  regulated  by  individual  fitness;  for 
the  exercise  that  scarcely  amounts  to  exertion  in  one  person, 
will  be  injurious  and  dangerous  to  another;  and  not  only  is 
this  inequality  observable  among  different  individuals,  but  the 
same  individual  may  have  parts  of  his  body  possessing  special 
power  or  presenting  special  weakness.  A  man  may  have 
limbs  capable  of  transporting'  him  at  the  rate  of  four  miles  an 
hour,  throughout  the  daj^  and  for  many  days  in  succession, 
but  the  heart  or  lungs  all  unequal  to  the  effort;  or  he  may 
have  an  organization  so  fine  and  a  temperament  so  suscepti- 
ble to  stimulation  or  excitement  that  the  one  is  an  abiding 
danger  to  the  other." 

Over-fatigue,  by  which  I  especially  mean  the  effects  of  too 
protracted  exercise,  is  singularly  disastrous  in  consumption  in 
all  its  stages.  In  the  early  stage  I  have  often  seen  a  patient 
— who  was  going  on  so  well  as  to  believe  he  might  indulge  in 
as  much  exercise  as  he  pleased — make  a  disastrous  descent, 
from  which  he  never  recovered,  after  foolishly  prolonged  fa- 
tiguing exercise.  And  no  form  of  exercise  is  worse  in  this  re- 
spect than  walking. 

These  cases  are  so  appalling  that  I  have  often  endeavored, 
in  vain,  to  find  any  adequate  physiological  explanation  of  such 
a  tremendous  downfall  from  a  cause  that,  prima  facie,  ought 
at  most  to  have  been  temporary  in  its  effects.  But  I  think  I 
can  now  explain  the  matter. 

Suppose  the  patient  to  have  a  few  bacilli  domiciled  in  his 
system — the  propag'ation  and  advance  of  which  is  being  suc- 
cessfully kept  back  by  the  organism al  defences,  fortified  by 
the  influence  of  judiciously  directed  diet,  regimen,  and  other 
medical  treatment.  From  what  we  have  already  fully  dis- 
cussed, we  may  assume  that  this  improved  state  signifies  that, 
while  maintaining  his  formative  and  reparative  powers,  he  is 
starving  out  the  bacilli,  as  it  were,  by  keeping  his  organiza- 
tion clear  of  those  debris  of  molecular  disintegration,  etc., 
which  constitute  their  sustenance.  Now,  if,  under  these  cir- 
cumstances, he  not  only  exhausts  his  formative  and  repara- 
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tive  powers  and  calls  upon  them  for  unusual  activity  while  so 
exhausted,  but  floods  his  system  with  the  materials  which 
supply  sustenance  to  the  bacilli,  and  at  the  same  time  raises 
his  temperature  a  few  degrees  by  fever;  he  establishes  in 
special  force  the  two  first  laws  which  dominate  habitat,  viz., 
the  presence  of  appropriate  food  and  the  presence  of  appro- 
priate temperature — which  are  at  once  taken  advantage  of  by 
the  bacilli  to  multiply  their  host  and  overwhelm  the  patient. 

That  over-fatig-ue  is  competent  to  produce  these  effects  has 
been  practically  demonstrated  in  the  too  protracted  marches 
of  armies,  and  by  experiments.  "Normal  health  comes  to  be 
conditional  on  an  incessant  formation,  transformation,  and 
elimination  of  the  ett'ete  or  old  organic  materials,  which  must 
give  place  to  the  new.  It  is  this  effete  material  (in  whatso- 
ever form  it  is  found)  Avhich,  therefore,  represents  a  series  of 
partial  deaths;  and  which,  as  the  result  of  organic  functional 
operations,  constitutes  life,  during  which  the  tissues  and  organs 
in  the  processes  of  their  metabolic  changes^  perform  a  con- 
stant function  of  disintegration  —  fabricatmg  during  these 
processes  those  '  alkaloids '  and  extractives — '  those  x,  y,  z's  of 
pathology '  which  must  be  regarded  as  veritable  scoria  (Dr. 
A.  M.  Brown),  or  physiological  ashes  (Dr.  Lauder  Brunton) 
resulting  from  the  processes  of  combustion  of  the  elements  of 
organic  tissues.  .  .  .  Their  accumulation  may  take  place  under 
two  widely  different  conditions :  as  when  there  is  an  excess  of 
'extractive  matters'  and  ' alkaloids/ with  normal  but  inade- 
quate elimination  by  the  emunctories :  or,  the  production  of 
deleterious  materials  being  normal,  their  elimination  is  inade- 
quate from  disease  or  derangement  of  the  emunctories.  Hence, 
auto-infection  may  result  from  excessive  production,  and  in- 
efficient {i.e.,  inadequate)  elimination,  the  emunctories  remain- 
ing sound,  a  condition  which  is  constantly  seen  in  all  forms  of 
physical  over-taxation  or  over- exertion,  as  in  a  prolonged 
march,  or  by  excessive  drill,  especially  in  young  and  adoles- 
cent soldiers.  Of  such  examples  army  medical  officers  acquire 
considerable  experience. 

"  In  a  paper  recently  submitted  to  the  Academia  dei  Lincei 
(to  be  printed  in  its  Transactions)  the  physiology  of  fatigue 
has  beefi  carefully  worked  oat  by  Professor  Angelo  Mosso,  of 
Turin,  with  a  view  to  the  determination  of  the  pathological 
manifestations  which  accompany  that  physical  condition.    He 
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has  found  that  Avhen  fatig-ue  is  carried  beyond  the  moderate 
stage  at  which  it  is  decidedly  beneficial,  the  blood  is  subjected 
to  a  decomposing"  process  througii  the  infiltration  into  it  of 
substances  which  act  as  poisons — substances  which,  when  in- 
jected into  the  circulation  of  health}^  animals  induce  malaise, 
and  all  the  signs  of  excessive  exhaustion.  It  was  on  the  sol- 
diers of  the  Italian  army  that  Mosso's  experiments  were  made. 
.  .  .  This  '  fever  of  prostration '  eng-endered  b3'  over-exertion 
is  a  very  characteristic  one,  due  to  the  proteid  embarrassment 
which  iTSults  from  the  functional  disturbance  of  the  tissues. 
The  changes  which  take  place  (chemical  and  functional),  al- 
though they  cannot  be  actuallj^  seen,  yet  to  some  exteut  they 
can  be  measured,  judged  of  and  made  out,  or  realized  from 
their  effects."     (Sir  W.  Aitkin,  op.  cit.) 

Some  kinds  of  exercise  are  to  be  greatly  preferred  to  others 
for  consumptive  patients.  For  a  variety  of  reasons,  and  espe- 
cially' on  account  of  economy,  exercise  is  too  apt  to  take  the 
form  of  walking,  which  is  by  no  means  the  most  desirable  for 
delicate  persons;  it  cannot  compare  with  horse-riding.  I 
pointed  this  out  in  my  work  "  On  the  Medical  Aspects  of  Bour- 
nemouth " :  "  In  speaking  of  air  and  exercise  I  wish  to  impress 
the  importance  of  horse,  pony,  or  donkey  riding  (in  proper 
weather,  according  to  the  strength,  etc.,  of  the  patients).  .  .  . 
Neither  walking  nor  driving  can  compare  with  riding  for  con- 
sumptive invalids.  It  has  even  been  regarded  by  very  eminent 
authorities  as  a  '^cure'  for  incipient  consumption.  .  .  .  Con- 
sumptive patients  are  often  accompanied  (to  health  resorts) 
by  relatives  who  have  the  same  hereditary  and  constitutional 
tendencies  as  the  patients  themselves,  and  who,  frequently, 
are  only  one  or  two  stages  behind  the  so-called  '  patient '  in 
the  progress  of  the  same  family  scourg'e.  To  these  persons 
horse-riding  and  pony-riding  would  be  most  potent  aids  to  de- 
veloping' in  their  favor  the  curative  influences  of  climate.  .  .  . 
I  am  endeavoring'  to  induce  the  riding  establishments  at 
Bournemouth  to  introduce  troops  of  sturdy  and  quiet  ponies 
trained  for  invalids  to  ride." 

I  am  glad  to  find  that  Dr.  Theodore  Williams  agrees  with 
me  in  this.  "Riding  exercise,  from  the  time  of  Sj'denham,  has 
been  generally  acknowledged  to  be  peculiarly  beneficial  to 
consumptive  patients  who  are  strong  enough  to  bear  it,  and 
it  is  difficult,"  he  saA's,  "  to  find  a  form  of  exercise  which  so 
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admirably  answers  the  purpose  of  g'iving'  plenty  of  fresh  air 
and  thoroughl}^  warming-  both  bodj'  and  extremities  with  so 
small  an  amount  of  fatig-ue.  Bicycling-  and  tricycling-  combine 
the  advantag-e  of  fresh  air  in  abundance  and  a  g-rcat  amount 
of  exercise,  chiefly  of  the  leg-s,  but  there  is  no  doubt  that  the 
Avhole  muscular  system  is  broug-ht  into  play,  thoug-h  often  too 
strong-ly.  In  cases  of  weakness,  and  g-reat  loss  of  appetite 
and  flesh,  when  at  the  same  time  the  tubercular  disease  is  not 
very  active,  massag-e  of  the  muscles  of  the  body  after  the 
Weir-Mitchell  method  can  be  practised  with  considerable  bene- 
fit and  with  decided  g-ain  in  weig-ht.  Under  its  influence  appe- 
tite and  dig-estion  improve,  and  the  circulation  becomes  more 
vig-orous,  color  returns,  and  the  quantity-  of  food  consumed  is 
sometimes  astonishing-/'  ^ 

When  the  true  first  stag'e  of  bacillary  consumi^tion  is 
first  detected,  and  wiiile  preparations  are  being-  made  for 
chang-e  of  occupation  and  surrounding-s,  I  have  found  massag-e 
of  g-reat  use.  It  should  be  moderate  in  severity  and  always 
centripetal  in  direction.  In  these  cases,  as  we  have  seen,  the 
ptomaines,  leucomaines,  alkaloids,  extractives,  myohaematins, 
debris  of  molecular  disinteg-ration,  etc.,  have  been  allowed  to 
accumulate  in  the  tissues  and  org-ans.  It  is  probable  that 
centripetal  massag-e  drives  them  into  the  current  of  the  circu- 
lation and  facilitates  their  destruction  or  excretion.  Hence 
two  or  tliree  weeks  of  skilled  massag-e  is  an  excellent  prelude 
to  out-of-door  exercise. 

With  reg-ard  to  cycling-,  I  do  not  think  these  patients 
should  be  allowed  bicycling-;  and  if  tric^^cling-  is  allowed  it 
should  be  on  a  double  tricycle  accompanied  b}^  a  friend  strong-er 
than  the  patient — who  can  take  the  stress  of  the  work  if  the 
patient  is  fatig-ued,  push  the  tricj'cle  uj)  hill  for  him,  and  pro- 
tect him  from  accidental  bad  weather,  and,  if  on  a  tour,  regu- 
late the  amount  of  his  daily  exercise  according-  to  circum- 
stances, and  superintend  his  hotel  and  other  manag-ement; 
otherwise  the  risks  of  cycling-  are  apt  to  be  g-reater  than  the 
advantag-es.  This  caution  also  applies  to  tours  on  horseback; 
the}'  should  not  be  made  alone. 

Some  yeai's  ag-o  I  sketched  out  a  scheme  for  a  riding-  tour 
round  the  United  King-dom — varied,  at  special  places  and  sea- 
sons, by  boating-  and  sailing  excursions — bringing  the  tourist 
to  the  various  districts  at  their  most  favorable  seasons,  and 
V— 29 


448  TJic  Initial  Stages  of  Consnuiption. 

a.i'vangiiig'  haltiiii;'  places  for  rest  and  lor  medical  examina- 
tions at  stated  intervals.  I  submitted  the  plan  to  Messrs. 
Cook,  the  tourists,  and  tried  to  induce  them  to  organize  parties 
provided  with  tickets,  etc.,  to  secure  proper  supervision  and 
accommodation,  as  in  their  holiday  tours  abroad.  But  at  that 
time  they  did  not  think  it  would  pay,  and  the  matter  was 
dropped.  For  a  large  number  of  the  most  incipient  cases  such 
tours  would  answer  ever^^  purpose  of  change  of  scene,  change 
of  air,  out-of-door  exercise,  etc.,  with  these  great  advantages : 
— that  they  could  be  started  on  very  short  notice,  that  the 
tourist  would  alwa3'S  be  within  reach  of  home  and  of  friends 
in  case  of  rfeed,  would  be  secure  of  reliable  medical  aid  in  case 
of  intercurrent  illness,  and  of  periodic  medical  examination— 
to  see  whether  he  was  still  on  the  right  track,  and  if  not  to 
alter  it — and  he  would  be  able  to  get  that  very  important  de- 
sideratum, wholesome  English  fare,  and  to  avoid  that  appar- 
ently inevitable  accompaniment  of  foreign  travel,  the  risk  of 
being  poisoned  \>y  bad  water  and  stinks. 

Such  tours  would  also  have  the  very  important  recom- 
mendation that  they  would  be  available  for  girls  and  women, 
who,  while  unhappily  more  liable  to  consumption  than  men, 
are,  by  numerous  inevitable  difficulties,  unable  to  undertake 
the  more  enterprising  schemes  of  climatic  change  which  are 
open  to  men.  Fortunately,  these  disabilities  are  being  every 
day  reduced  in  number;  and  even  the  journey  from  London 
to  the  Adirondack  Mountains  has  been  made  comparatively 
easy.  The  Atlantic  vo^^ag-e  is  now  almost  a  holiday  trip,  and 
the  extension  of  the  Chateaug-ay  Railroad  enables  the  traveller 
to  leave  New  York  by  a  night  express,  to  breakfast  at  Platts- 
burgh,  and  reach  Saranac  by  noon  next  day  without  further 
change.  But  I  advise  any  patient  going-  on  this  excursion  to 
sta}^  in  New  York  long-  enough  to  consult  Dr.  Loomis — who 
has  done  so  much  to  develop  the  Adirondack  cure, — and  take 
full  instructions  from  him  as  to  the  management  of  "  life  in 
the  mountains,^'  ^^ 

Nothing-  in  the  way  of  travel  can  be  more  suited  for  the 
treatment  of  the  true  first  stag-e  of  bacillary  consumption 
than  the  tour  of  the  Rocky  Mountains,^^  the  Adirondacks,  the 
Sw^iss  Alps,  the  high  grounds  of  South  Africa,  the  northern 
parts  of  New  Zealand,  and  the  like.  The  questions  of  more 
land  or  more  sea,  more  heat  or  more  cold,  higher  altitudes  or 
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lower  altitudes,  must  be  settled  after  a  full  consideration  of 
the  specialties  of  each  case. 

However  advantageous  it  may  be  in  the  later  stages  of"  de- 
veloped phthisis  to  settle  patients  for  a  season  at  some  selected 
health  resort,  this  is  not  the  best  thing-  for  the  majorit}^  of 
persons  in  the  true  first  stage.  Except  in  the  case  of  children, 
who  can  find  sufficiently  invigorating  and  amusing  occupa- 
tions within  a  limited  area,  and  who,  as  a  rule,  should  be  ex- 
posed to  as  little  travelling  as  possible.^^ 

It  is  comparatively  easy  to  surround  the  very  young  with 
all  the  conditions  of  existence  essential  to  health,  without 
going  far  afield  if  people  will  only  be  guided  by  common  sense. 
"  Happily  the  day  has  passed  when  it  was  believed  that  there 
must  be  a  specific  climatic  cure  for  every  disease.  No  profes- 
sional or  popular  delusion  has  led  to  the  sacrifice  of  more  lives, 
or  to  more  domestic  disruptions,  blasted  hopes,  and  weary 
disappointed  longings  for  that  which,  while  impossible,  was 
still  believed  to  exist.  The  conviction  of  to-day  that  even  the 
most  typical  climate  is  only  a  more  or  less  powerful  adjuvant 
to  other  medical  treatment — a  more  or  less  favorable  condi- 
tion of  existence — bi-ings  us  within  the  regions  of  reason  and 
common  sense.  ...  It  easily  occurs  to  the  mind  of  the  invalid 
that,  by  rushing  after  the  region  of  lowest  mortality  for  each 
season,  he  may  defeat  death.  But  too  often  this  idea  leads  to 
almost  as  mad  a  dance  as  that  of  a  moth  around  a  candle."  ^^ 

In  prescribing  the  exact  form  which  the  change  in  the  sur- 
roundings and  in  the  manner  of  living  is  to  assume,  we  must 
always  take  into  account  the  temperament  and  possibilities  of 
the  individual,  and  also  any  strong  longings  for  this  or  that, 
the  indulgence  of  which  may  give  the  chief  stimulus  to  restora- 
tive treatment. 

''  Let  him  who,  while  yet  young-  and  in  health,  only  fears 
the  future  inroads  of  some  constitutional  or  hereditary  taint, 
and  whose  temperament  rebels  against  the  trammels  of  a 
cautious  life  at  home, — let  him,  if  he  has  no  ties  or  responsi- 
bilities to  prevent,  take  his  life  in  his  hands  and  his  knapsack 
on  his  back,  and  go  forth  into  this  beautiful  world  of  land  and 
sea,  mountain  and  river,  valley,  forest,  and  plain,  to  explore 
the  grand  battlefields  of  nature,  and  run  the  risks  which  such 
explorations  inevitably  incur,  for  the  sake  of  the  great  harvest 
which  they  sometimes  bring — saving  to  himself,  '  Nothing  was 


450  The  Initial  Stages  of  Consumption. 

ever  done  without  risk,  and  nothing-  great  without  dang-er, 
therefoi'e  I  have  taken  my  determination.'  To  shut  up  such 
spirits  for  months  in  Davos,  Bournemouth,  the  Riviera,  Ar- 
cachon  or  any  other  health  station  in  the  world,  is  like  at- 
tempting- to  keep  swallows  in  a  cag-e  "  (op.  cit.) 

But  such  stations  may  with  advantag-e  be  utilized  as  rest- 
ing- places  during  certain  phases  of  a  health  tour,  as  centres 
to  and  from  which  to  travel,  and  especially  as  harbors  of 
refug-e  during-  temporary  illness  or  stress  of  weather,  where 
domestic  comforts  and  g-ood  medical  advice  can  be  secured. 

For  these  and  many  other  reasons  it  is  advisable  that 
patients  who  have  passed  the  true  first  stage — in  whom  tu- 
berculization is  advancing-,  or  who  are  in  still  later  stag-es  of 
phthisis  —  should  be  quietly  settled  in  judiciously  selected 
health  stations. 

But  it  is  not  for  such  cases  that  I  have  written  this  treatise. 
My  object  has  been  to  point  the  way  \iy  which  such  fates  may 
be  avoided,  by  nipping-  "  in  the  bud  "  the  "  worm  "  that  would 
have  fed  upon  the  "  damask  cheek." 


CHAPTER    VIII. 

Essentials  of  a  Normal  Diet. — A  healthy  adult  man  of 
average  stature,  taking-  moderate  exercise,  will  require  and 
can  consume,  daily,  from  32  to  40  ounces  avoirdupois  of  dry 
nutritious  food,  which  should  have  the  following-  characters : 

1.  About  ^^  must  be  mineral  matter. 

2.  From  |  to  ^  may  be  water,  leaving  | — or  not  less  than  | 
— or  from  15  to  20  ounces  of  anhydrous  solid  alimentary  ma- 
terial. 

3.  Three  or  four  ounces  of  plastic  matter  must  be  com- 
bined with  three  or  four  times  that  quantity  of  heat-giving 
material, 

4.  The  heat-g'iving  constituents  must  contain  a  mixture  of 
fats  (hydro-carbons)  with  saccharine  materials  (carbo-hy- 
drates), in  the  proportion  of  about  one  of  the  former  to  three 
of  the  latter. 

5.  These  heat-giving  constituents  should  supply  from  6  to 
10  ounces  of  carbon,  the  exact  amount  required  varying  with 
season,  exercise,  etc. 

6.  The  articles  of  food  must  be  sufficiently  varied  to  meet 
the  requirements  of  the  taste  and  of  the  appetite,  and  their 
mechanical  and  other  conditions  must  be  suited  to  the  diges- 
tive powers  of  the  stomach. 

In  addition  to  these  characters,  ever^^  complete  diet  must 
contain  some  potash-vegetable  or  fruit ;  and  the  total  amount 
of  water  taken  in  24  hours,  including  that  contained  in  the 
dry  food,  must  not  be  less  than  70  ounces  avoirdupois. 

Diet  Tables — ^For  the  maintenance  of  health  in  adults  liv- 
ing in  the  climate  of  the  United  Kingdom.  Each  diet  table 
contains  all  the  essential  elements  of  nutrition,  in  forms,  quan- 
tities, and  proportions  necessary  to  the  maintenance  of  health. 
The  tables  have  been  made  complete  without  alcohol,  leaving 
this  to  be  ordered  or  not,  according  to  circumstances.     But, 
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if  fermented  liquors  are  added  to  any  diet  table,  the  quantity 
of  carbon  which  they  contain  must  be  borne  in  mind. 

It  will  be  observed  that  the  totals  of  the  corresponding- 
columns  of  the  analyses  are  nearly  the  same  in  all  the  diet 
tables,  showing-  the  important  fact  that  all  the  essentials  of 
a  normal  diet  may  be  equally  secured  in  a  diet  that  is  simple 
and  cheap  and  in  one  that  is  complicated  and  expensive.  In 
all  diets  salt  must  be  used,  and  in  those  which  do  not  include 
potatoes,  some  other  potash-vegetable,  or  fruit,  or  cresses,  or 
lime  or  lemon  juice  must  be  taken.     (See  Table  V.) 

No.  1. 

Liquid.    Dry.         Food  for  24  hours.       Water.       Plastic.        Fat.    Sacchariue.   Carbon. 
Fluid  Ozs.  Ozs.  Ozs.  Ozs.  Ozs.  Ozs.  Ozs. 

6  Meat  Poultry  or 

Game  (cooked) .     3.97        1.35  .53        43 

4        Fish 3.19  .6G  .03        02 

10        Bread 4.20        1.00  .07        4.53        1.93 

8        Potatoes •  5.81  .14        ....         1.84  .76 

2        Rice 18  .10  .01        1.63  .78 

2i      Sugar 2.50        1 .05 

2i      Butter 2.50        ....         1.85 

5  Milk 4.34  .25  .17  .21  .22 

16  Coffee 15.77        22  .10 

16  Tea 15.05        05  .02 

17  Water 17.00  

54        36                                             70.41         3.50        3.31       10.98        7.01 
In  Plastic  matter 1 .89 

Total 8.90 

No.  2. 

Liquid.    Dry.         Food  for  24  hours.       Water.       Plastic.  Fat.    Sacchariue.  Carbon. 

Fluid  Ozs.  Ozs.                                                  Ozs.           Ozs.  Ozs.  Ozs.             Ozs. 
8        Meat,  Poultry  or 

Game  (cooked).     5.29        1.80  .71  56 

12        Bread 5.04        1.20  .08  5.44  2.32 

12        Potatoes 8.71           .20  ....  2.70  1.14 

2  Butter 2.00  ....  1.48 

3  Sugar 2.00  .84 

5                   Milk 4.34          .25  .18          .21           .23 

16  Chocolate 15.20  .07  .32  .38  .43 

16  Tea 15.95        05  .03 

16  Water 16.00        ....         

53        36                                           70.53        3.53        3.39      10.84        7.01 
In  Plastic  matter 1-90 

Total ...-     8.91 


p 
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No.  3. 

Liquid.    Dry.         Food  for  24  hours.        Water.        Plastic.         Fat.    Saccharine.  Carbon. 

Fluid  Ozs.  Ozs.                                                 Ozs.            Ozs.            Ozs.          Ozs.  Ozs. 

18        Bread 7.56        1.80          .13        8.15  3.47 

3^      Cheese 1.28        1.07          .89          .08  .70 

3        Bacon 76          .25        1.88        ....  1.48 

H      Sugar 1.50  .68 

5                   Milk 4.33          .25          .17          .21  .22 

20                   Chocolate 19.00          .10          .40          .50  .50 

20                   Tea 19.93         07  .04 

20  Water 20.00        

65        26                                          72.86        3.47        3.55      10.51  7.04 

In  Plastic  matter 1 .87 

Total 8.91 


Liquid. 

Dry. 

Fluid  Ozs 

Ozs. 

8 

16 

8 

2i 

10 

20 

li 

25 

55 

36 

No.  4. 

Food  for  24  hours.        Water.        Plastic.  Fat.    Saccharine.   Carbon. 

Ozs.  Ozs.  Ozs.  Ozs.  Ozs. 

Fish 6.38        1.33  .06         05 

Bread 6.72        1.60  .11        7.25        3.99 

Potatoes 5.81  .14        ....         1.84  .76 

Butter 2.50         ....         1.85 

Milk  6.93  .40  .28  .34  .36 

Cocoa 19.10  .10  .60  .20  .56 

Sugar 1.50  .63 

AVater 25.00        

69.94        3.57        3.55      11.13        7.30 
In  Plastic  matter 1-93 

Total  9.23 


No.  5. 

Liquid.    Dry.         Food  for  24  hours.       Water.       Plastic.        Fat.    Saccharine.  Carbon. 

Fluid  Ozs.  Ozs.                                                     Ozs.            Ozs.            Ozs.          Ozs.  Ozs. 

16        Bread 6.72        1.60          .11        7.25  3.09 

3  Peas 41           .65          .04        1.40  .65 

4  Bacon 1.14    -       .33        2.50        ....  1.98 

2        Cheese 73          .61          .51          .05  .40 

10                   Milk 6.94          .40          .28          .34  .36 

20                   Coffee 19.71         28  .13 

1        Sugar 1-00  -42 

35  Water    35.00        

^        ^                                             70.65        3.59        3.44      10.32  7.03 

In  Plastic  matter 1-94 

Total 8-97 
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No.  6. 

Liquid.    Dry.  Food  for  24  hours.        Water.        Plastic.         Fat.  Saccharine.    Carbon. 

Fluid  Ozs.  Ozs.  Ozs.           Ozs.            Ozs.  Ozs.              Ozs. 

40                   Milk 34.68        2.00        1.40  1.68        1.80 

4        Rice 36          .20          .02  3.26        1.46 

3        Eggs  (two) 2.15           .45          .32  26 

2i      Sugar 2.50        1.05 

1        Butter 1.00  74 

9        Bread -.     3.78          .90          .06  4.08        1.74 

30  AVater 30.00        

70         19i                                           70.97        3.55        2.80       11.52        7.05 
In  Plastic  matter 1 .  92 

Total 8.97 

Dietetic  Directions  for  Consumptives. —  Dr.  Theodore 
Williams  gives  the  following-  judicious  dietetic  directions  for 
consumptives :  "  When  the  appetite  is  g'ood,  and  a  fair  amount 
of  open-air  exercise  can  be  taken,  a  dietary  like  the  subjoined 
generally  results  in  gain  of  flesh : 

"  8  to  9  A.M.  Breakfast. — Bread  (whole-meal  if  possible)  and 
milk  (I  pint),  or  iDorridge  and  milk,  rendered  a  little  more  di- 
g-estible  by  the  addition  of  a  little  ground  malt,  or  A.  B.  C. 
cereals,  white  wheat,  or  Durber's  wheat  or  hominy  w^ith  milk ; 
fried  bacon,  egg,  or  fish,  or  poultry ;  a  cup  of  coffee  or  cocoa 
and  bread  and  butter. 

"  1  to  2  P.M.  Luncheon  or  Earl}^  Dinner. — Plenty  of  tenderly 
cooked  meat,  with  potatoes  and  fresh  vegetables;  light  farina- 
ceous puddings,  a  little  ripe  or  stewed  fruit,  and  a  glass  of 
sound  sherry,  or  a  larger  one  of  claret,  or  ^  pint  of  bitter  ale. 

"  4  to  5  P.M. — ^  pint  of  milk  w'ith  a  rusk  or  biscuit. 

"  7  to  8  P.M.  Dinner  or  Supper. — Plainly- dressed  white  fish, 
to  be  followed  by  meat,  mutton  or  beef,  alternated,  to  give 
varietj^  with  poultry  and  g-ame,  vegetables;  sweets  as  at 
luncheon,  and  a  g-lass  of  sherry  with  water,  or  a  larg-er  one  of 
claret,  hock,  or  Chablis,  followed  by  a  cup  of  hot  coffee  or  a 
glass  of  hot  water,  if  needed  to  assist  digestion. 

"In  cases  where  the  appetite  is  very  capricious,  as  in 
weakly  women,  less  food  can  be  taken  at  a  time,  and  more  fre- 
quent feeding-  is  requisite,  so  that  a  dietary  something  like  the 
following"  is  to  be  preferred : 

"7  A.M. — I  pint  of  warm  milk  with  a  dessert-spoonful  of 
brandy  or  rum. 

"  9  A.M.  Breakfast. — Milk  with  cocoa  or  coffee,  bread  and 
butter,  bacon,  fish,  or  poultry. 
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"  11 :30  A.M. — Eg"g-flip,  i.e.,  one  egg  beaten  up  with  a  dessert- 
spoonful of  brand}";  or  ^  pint  of  milk  or  a  glass  of  koumiss  or 
kefir. 

"  1  to  2  P.M.  Luncheon. — As  in  first  dietary. 

"4  P.M. — Same  as  at  11:30,  or,  if  desired,  a  cup  of  tea  with 
milk  and  biscuit,  or  slice  of  bread  and  butter. 

"  7  P.M. — Beef  tea  with  toast  and  a  glass  of  wine. 

"  10  P.M. — Some  farinaceous  food,  such  as  milk,  gruel,  ar- 
rowroot, etc. 

"  These  forms  maj^,  and  should,  be  endlessly  varied  accord- 
ing to  the  digestive  capacity  of  the  individual,  provided  alwaj^s 
that  the  relative  proportions  of  the  food-stuffs  are  maintained, 
and  the  stimulants  introduced  in  amount  and  kind  to  assist 
dig'estion  and  prevent  waste." 

Special  Nutritive. — In  my  work  on  "  Loss  of  Weight,"  I 
said,  in  1880,  what  I  may  repeat,  after  nine  years'  further  ex- 
perience, "■  I  cannot  speak  too  highly  of  the  following  '  special 
nutritive '  (pancreatized  milk,  egg-,  and  arrowroot,  with  wine 
or  brandy),  as  a  means  of  feeding*  and  fattening  patients  un- 
able to  take  or  to  digest  a  sufficiency  of  solid  food.  I  have 
used  it  very  largely  in  practice  (and  so  have  numerous  medical 
friends),  and  I  have  seen  emaciated  patients  grow  fat  upon 
this  food  alone.  This  need  not  surprise  us,  for  its  analysis 
shows  it  to  contain  all  the  essentials  of  a  normal  diet  in  proper 
quantities  and  proportions  in  the  forms  most  easy  of  digestion 
and  assimilation. 

"Beat  up  an  egg,  both  wiiite  and  yelk,  quite  smooth  and 
free  from  stringy  particles;  stir  it  well  into  half  a  pint  of  hot 
milk  in  wiiich  enough  arrowroot  has  been  boiled  to  make  it 
about  as  thick  as  cream;  add  a  wdneglassful  of  sherry  or  a 
tablespoonful  of  pale  brandy,  and  some  fresh  nutmeg  and 
sugar;  mix  all  thoroughly  by  pouring  from  cup  to  cup,  and 
wiien  it  is  just  cool  enough  to  be  borne  by  the  mouth  (about 
140°  F.),  stir  in  ten  grains  of  pow^dered  pancreatin. — A  person 
living  entirely  on  this  diet  should  drink  fresh-made  lemonade 
when  thirsty." 

Invalid  Soup. — The  Special  Nutritive  may  be  adantage- 
oush"  alternated  with  the  following  invalid  soup,  wiiich  may 
be  taken  cold  as  a  jelly,  or  warm  as  a  soup.  Since  I  first 
published  the  recipe  in  1864  it  has  proved  invaluable  in  a 
large  number  of  cases.     It  paves  the  way  for  solid  food. 

"  Gravy  beef  1  lb.,  scrag  of  mutton  1  lb.,  isinglass  2  oz., 


456  The  Initial  Stages  of  Consumption. 

vermicelli  3  oz.,  mushroom  ketchup  three  tahlespoonfuls,  corns 
of  allspice  24,  sage  a  sprig-,  cold  water  three  quarts. 

"  Put  the  isinglass  and  the  meat,  cut  small,  into  the  cold 
water,  gradually  boil,  skim  well,  and  then  add  the  other  in- 
gredients; simmer  four  or  five  hours  till  reduced  to  one  quart. 
Strain  through  a  fine  hair  sieve,  and  carefully  remove  all  fat; 
add  salt  to  the  taste.  Calfsfoot  may  be  used  instead  of  isin- 
glass when  procurable;  and  when  not  contra-indicated  a  little 
solution  of  cayenne  pepper  may  be  added ;  and  the  flavor  may 
be  varied  by  the  substitution  of  Worcester  or  some  other 
wholesome  sauce  for  the  ketchup.  A  full  dose  of  powdered 
pancreatin  should  be  taken  directly  after  the  soup. 

Koumiss. — The  following  forms  a  sort  of  Koumiss,  and 
is  not  only  pleasing  to  many  palates,  but  to  stomachs  that 
cannot  bear  milk  in  the  usual  forms : 

New  milk  well  curdled,  3  viij.  Remove  half  the  curds  and 
put  the  rest  of  the  curds  and  whey  into  a  wine  bottle;  add 
3  iij.  of  "Hungarian  sparkling"  briskly  effervescing  (to  keep 
the  wine  well  "  up  "  for  further  use,  stop  the  bottle  with  an 
elastic  cork),  shake  the  whole  sharply,  and  pour  it  frothing 
into  a  tumbler. 

See  other  recipes  for  the  sick-room  in  "  Diet  and  Regimen," 
7th  Ed. 

Bacteriology  of  Snoiv. — "While  the  bacteriology  of  ice 
and  hailstones  has  been  studied  with  considerable  success  by 
Drs.  Frankel,  Bischoff,  Mitchell  Prudden,  Pumple.y,  Hills, 
Stoben,  A.  V.  Poehl,  Bordone-Ufreduzzi,  Bujwid,  etc.,  that  of 
snow  has  been,  up  to  the  present,  almost  wholly  neglected. 
Even  in  Russia  the  subject  has  been  touched  only  in  a  cursory 
way  by  Professor  A.  V.  Poehl  in  a  paper  on  the  water-supply 
of  St.  Petersburg,  in  the  "  Vratch,"  Nos.  8  and  9,  1884,  p.  119. 
In  it  he  points  out:  1,  that  snow  always  contains  viable 
microbes  liquefying  gelatin;  2,  that,  when  snow  falls,  the 
first  portions  invariably  contain  greater  numbers  of  bacteria 
than  the  subsequent  ones  (for  example,  8,324  per  1  cubic  centi- 
metre of  snow-water  against  3,380  several  hours  later);  3, 
that,  when  snow  lies  on  the  ground,  the  superficial  layers  be- 
come richer  in  microbes  (for  example,  780  just  after  the  fall, 
against  962  about  three  hours  later).  The  fact  is  of  interest 
from  a  sanitary  point  of  view,  as  Dr.  Poehl's  researches 
furnish  an  additional  proof  that  exposure  of  microbes  to  low 
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temperatures  does  not  destroy  their  vitality;  at  least,  in  cer- 
tain species  of  micro-organisms.  In  many  countries,  such  as 
Russia  or  Sweden,  snow  forms,  so  to  speak,  a  natural  g-round 
or  soil  during-  several  months  of  the  year,  receiving  excremen- 
titious  matter  and  every  possible  kind  of  refuse  and  lilth.  In 
spring",  when  the  snow  melts,  it  is  imbibed  by  the  soil,  carry- 
ing with  it  all  the  polluting  matters  referred  to.  Hence  an 
interesting'  question  arises:  Are  such  microbes  as  happen  to 
be  present  in  these  matters  in  any  way  changed  by  their  con- 
tact with  snow,  or  not  ?  This  point  can  be  determined  only 
by  further  bacterioscopic  researches.  A  contribution  to  the 
subject  has  just  been  published  in  the  "  Vratch,"  No.  37,  1888, 
p.  727,  by  Dr.  F.  G.  lanovsky,  of  Kiev,  who  has  examined 
bacterioscopically,  under  Professor  K.  G.  Tritshel's  guidance, 
a  February  snow  in  its  purest  state,  collected  both  immedi- 
ately and  from  one  to  three  days  after  its  fall.  This  observer 
has  found :  1,  that  even  when  collected  during  its  fall,  snow 
is  invariably  found  to  contain  living  bacteria  in  considerable 
numbers,  varying  from  34  to  463  per  1  cubic  centimetre  of 
snow-water;  2,  that  their  number  does  not  decrease  from  ex- 
posure of  snow  to  low  temperatures  ( — 16°  C.  =  3.2  Fahr.)  for 
several  daj's;  3,  that  the  following  three  species  of  microbes 
are  met  with  constantly  in  great  numbers:  a,  a  large  diplo- 
coccus  composed  of  ovoid  cocci,  endowed  with  energetic  mo- 
tion, and  characterized  by  its  rapidly  liquefying  jelly;  the 
test-tube  culture,  on  the  third  day,  forming  greenish  colonies 
along  the  track  of  the  needle,  assumes  the  shape  of  a  funnel- 
like sac  with  a  whitish  flocculent  deposit,  while  on  the  fifth 
the  w^hole  medium  becomes  liquefied,  the  precipitate  sinking 
to  the  bottom;  on  agar  a  pale  grayish -white  streak  is  formed 
at  the  site  of  inoculation;  on  potato  a  fairly  thick  white  film; 
h,  small-sized  cocci,  often  arranged  two  and  two,  energetically 
mobile,  and  slowly  growing  on  jelly  without  liquefymg  the 
medium,  the  growth  proceeding  solely  along  the  track  of  flie 
needle  in  the  shape  of  a  narrow  stripe  consisting  of  non-coalesc- 
ing minute  points  of  a  yellow  color,  while  on  the  surface  the 
colony  is  seen  as  a  grayish- white,  circular,  slightly  promi- 
nent patch  with  somewhat  fringed  edges;  on  agar  the  coccus 
forms  a  white  streak  with  sinuous  edg'es;  on  potato  a  gray 
film  with  a  brownish  tint;  c,  very  large  cocci  liquefying  jelly 
as  late  as  three  weeks  after  inoculation,  and  growing  along 
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the  track  of  the  needle  in  the  form  of  a  sharply-defined  streak 
of  a  beautiful  phik  color,  with  a  sliglitly  elevated  pink  circular 
patch  or  "  cap  "  on  the  surface ;  on  agar  the  microbe  forms  a 
freely-spreading-  white  film  with  a  rosy  tint;  on  potato  a  thick, 
tallow-like,  pink  coat  with  sharply-defined  fringed  contours. 
4.  That  the  first  two  species  (a  and  h)  are  also  met  with  com- 
monly in  the  water  of  the  river  Dnepr,  which  flows  through  the 
town  (vide  Dr.  lanovsky's  bacterioscopic  examination  of  the 
water,  published  in  the  "  Meditzinskoie  Obozrenie,^'  Nos.  9 
and  10,  1888,  p.  975),  while  the  peculiar  pink  micrococcus  seems 
to  occur  only  in  snow.  5.  That,  generally  speaking,  the 
microbes  liquefying  jelly,  in  falling  or  recently  fallen  snow  are 
met  with  invariably  in  far  greater  numbers  than  in  snow 
which  has  been  on  the  ground  for  some  time ;  this,  in  fact,  very 
often  contains  only  such  bacteria  as  do  not  liquefj^  gelatin. 
6.  That  the  bacteria  of  snow  originate  partly  from  aqueous 
vapors  which  are  transformed  into  snow,  partly  and  chiefly 
from  the  air,  that  is,  the^-  are  carried  away  by  the  snow-flakes 
on  their  passage  through  the  atmosphere." — "British  Medical 
Journal,"  December  15th,  1888. 

The  Comparative  Antiseptic  Value  of  Various  Chemical 
Substances. — "  At  a  recent  meeting  of  the  London  section  of 
the  Society  of  Chemical  Industry,  Mr.  C.  T.  Kingzett,  F.I.C., 
F.C.S.,  read  a  paper  on  the  above  subject.  The  author  began 
by  expressing  his  belief  that  '  in  all  probability  '  various  anti- 
septic chemical  agents  act  in  a  similar  vvaj"  upon  all  sorts  of 
micro-organisms,  either  (1)  by  killing  the  organisms  directly, 
or  (2)  by  causing  their  death  indirectly  by  altering  the  com- 
position of  the  medium  in  which  they  live.  He  considers  that 
this  view  receives  support  from  a  careful  study  of  the  chemical 
changes  which  are  produced  by  various  micro-organisms,  all 
of  which  ma^^  be  classed,  according  to  Mr.  Kingzett,  under  two 
heads— namelj^  hj^dration  and  oxidation.  Moreover,  he  be- 
lieves that  the  most  important  chemical  poisons  (ptomaines, 
etc.),  which  are  produced  by  certain  pathogenic  micro-organ- 
isms, are  formed  by  a  process  of  hydrol3"sis,  set  up  b^^  the  or- 
ganisms themselves. 

"Having  thus  stated  his  views  as  to  the  practical  import- 
ance of  studying  the  action  of  various  'antiseptics '  (germicides), 
he  proceeds  to  describe  three  series  of  experiments  bearing  on 
this  point. 
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"  In  Series  1  the  action  of  chlorides,  nitrates,  and  sulphates 
of  various  metals  was  tried,  with  the  general  result  that  these 
salts  of  the  metals  of  the  alkalies  and  alkaline  earths  were 
found  to  be  very  deficient  in  antiseptic  power,  whilst  the  cor- 
responding salts  of  manganese,  zinc,  tin,  iron,  lead,  and  alu- 
minium have  a  decided  value,  whilst  the  metals  copper  and 
mercury  are  superior  to  all  others  in  this  respect,  mercury 
being  better  than  copper. 

"  In  Series  2  the  antiseptic  action  of  '  sanitas,' '  salufer,'  and 
'bactericide'  (three  antiseptic  solutions  patented  by  Mr.  King- 
zett)  are  compared  with  solutions  of  the  more  potent  antiseptic 
metallic  solution  of  Series  1,  with  results  which  ar-e  favorable 
to  the  new  solutions.  Indeed,  the  author  asserts  that  hi-s  solu- 
tions, which  contain  peroxide  of  hydrogen,  i^ossess  an  advan- 
tage over  mercuric  chloride,  in  that  they  act  as  oxidants, 
which  the  latter  does  not  and  cannot  do. 

"In  Series  3  a  number  of  experhnents  are  described  in 
which  mixed  solutions  were  employed,  some  of  the  results  being 
higiily  interesting;  for  example,  chloroform  is  found  by  King- 
zett  an  inferior  antiseptic  to  chloral;  boric  acid  he  finds  su- 
perior to  borax,  though  borax  is  said  to  be  superior  to  a  mix- 
ture of  borax  with  boric  acid  added  to  exact  neutralization; 
and,  as  a  rule,  acid  solutions  are  found  to  be  better  antisep- 
tics than  alkaline  ones. 

"  The  author  has  tabulated  his  results,  and  proposes  that 
his  tables  shall  be  used  for  jDurposes  of  comparison  in  case  of 
the  introduction  of  any  new  antiseptic  solutions." — "British 
Medical  Journal,"  November  24th,  1SS8.  On  the  subject  of 
antiseptic  medication  reference  should  be  made  to  the  valuable 
and  practical  contribution  of  Dr.  Shingleton  Smith,  which  ap- 
peared while  these  pages  were  in  the  press,  entitled  "  Some 
Recent  Developments  of  the  Germ  Theory,"  etc. 
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ECTOPIC    PREGXANCY  AND 
PELVIC  HEMATOCELE. 


After  much  consideration  I  have  adopted  the  phrase 
ectopic  preg-nancy,  designed  originally  by  Dr.  Robert  Barnes, 
as  by  far  the  best  which  can  be  applied  to  the  curious  and 
most  interesting' displacement  which  we  have  first  to  consider, 
for  it  g'ives  a  convenient  and  very  complete  definition  without 
expressing-  any  theoretical  explanation  of  the  condition.  The 
cavity  of  the  uterus  is  the  proper  place  for  any  g-estation,  but 
a  g"estation  may  be  ectopic  without  being"  extra-uterine,  as  in 
w^hat  lias  been  called  the  interstitial  or  tubo-uterine  variety. 
I  believe  we  mig-ht  call  all  ectopic  gestations  "  tubular  preg- 
nancies," but  that  would  be  hardly  fair  to  those  w^ho  still  cling- 
to  the  belief  in  the  occurrence  of  the  ovarian  kind.  "  Ectopic  " 
includes  them  all  and  therefore  I  adopt  it. 

The  literature  of  this  subject  is  very  extensive  and  the  con- 
fusion which  exists  in  it  is  almost  as  g-reat,  but  there  are  two 
works  which  stand  prominent  for  different  reasons,  and  to 
these  I  propose  to  make  some  extended  allusions,  for  I  am 
g-reatly  indebted  to  both  of  them  for  valuable  information.  The 
first  is  that  of  Dr.  William  Campbell,  a  teacher  of  midwifery 
in  Edinburg-li,  who  published  in  18J:2  a  work  in  which  its  in- 
dustrious author  has  collected  in  all  j^robability  all  the  mate- 
rial up  to  his  time,  thus  forming  a  mine  from  which  many  a 
quotation  has  been  made  by  subsequent  w^riters  wnthout  any 
kind  of  acknowledgment.  Campbell  seems  to  have  had  no 
great  critical  acumen,  however,  and  his  material  is  confusing 
alike  in  its  abundance  and  its  utter  want  of  "arrangement. 
His  notions  of  pathology  were  of  the  vaguest  kind  and  his 
capacity  for  believing  all  that  was  told  him  must  have  been 
extensive.  His  work,  however,  stands  as  a  landmark  in  the 
literature  of  the  subject,  as  the  first  real  effort  to  place  into  its 
V— 30 
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appropriate  position  of  importance  a  subject  which,  up  to 
that  time,  seems  to  have  been  regarded  more  as  a  curiosity 
than  as  one  of  the  most  dreadful  calamities  to  which  women 
can  be  subjected.  He  also  exhaustively  investigated  the  liter- 
ary history  of  the  subject,  and  his  book  is  of  g-reat  interest  in 
showing-  how  often  discoveries  have  been  made  and  how  easily 
they  are  forgotten. 

A  book  of  a  ver3^  different  order  is  that  of  Dr.  John  S. 
Parry,  of  Philadelphia,  published  in  1876.  It  is  at  once  remark- 
able for  its  scholarly  research  and  fine  critical  sagacity.  Most 
unfortunatel}^  this  promising  author  died  in  the  same  year, 
and  I  never  look  at  the  finely''  cut,  handsome  young  face,  which 
looks  out  upon  me  from  the  book  as  its  frontispiece,  faced  by  a 
pathetic  letter  from  his  mourning  widow,  but  I  become  per- 
suaded that  in  Parry's  death  one  of  the  greatest  lights  in  gy- 
naecology of  my  time  was  lost  to  us.  Had  he  lived  to  give  us 
a  second  edition  of  his  book,  its  few  incompletenesses  would 
have  been  filled  up  and  its  few  errors  rectified.  Where  he  has 
got  astray  has  chiefl}'  been  by  the  delusive  use  of  statistics,  a 
point  which  I  shall  deal  with  by-and-by. 

I  have  already  discussed  at  length  my  view  upon  the  ph^'si- 
ological  process  of  impregiiation  and  the  machinery  concerned 
in  it,  so  that  I  need  not  do  more  here  than  repeat  that  the 
uterus  alone  is  the  seat  of  normal  conception,  that  as  soon  as 
the  ovum  is  affected  by  the  spermatozoa  it  adheres  to  the  mu- 
cous surface  of  the  uterus;  that  the  function  of  the  ciliated 
lining  of  the  Fallopian  tubes  is  to  prevent  spermatozofi  en- 
tering them  and  to  facilitate  the  progress  of  the  ovum  nito 
the  proper  nest;  further,  that  the  plications  and  crypts  of  the 
uterine  mucous  membrane  lodge  and  retain  the  ovum  either 
till  it  is  impregnated  or  till  it  dies  or  is  discharged. 

With  such  views  it  is  easy  to  understand  the  cause  of  tubal 
pregnancy,  for  we  have  only  to  turn  to  the  papers  of  Arthur 
Johnstone  and  Bland  Sutton,  to  see  that  desquamative  sal- 
pingitis could  at  once  put  the  mucous  lining  of  the  tube  into  a 
condition  exactly  similar  to  that  of  the  uterus,  and  in  that 
condition  access  of  spermatozoa  would  be  possible,  retardation 
of  the  ovum  in  the  tube  would  be  inevitable,  and  its  immediate 
adhesion  to  the  tube- wall  after  impregnation  would  be  as  easy 
and  as  likely  as  its  occurrence  in  the  uterus.  The  cause,  there- 
fore, of  ectopic  gestation  or  tubal  pregnancy  will  be  any  pro- 
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cess  or  accident  which  has  reduced  the  Fallopian  tube,  so  far 
as  concerns  its  internal  lining-  surface,  to  the  same  condition 
as  the  uterus. 

Virchow  long-  ago  drew  attention  to  the  fact,  that  at  post- 
mortem examination  of  cases  of  ectopic  gestation  ending  fatally 
at  the  period  of  primary  rupture,  traces  of  previous  pelvic 
peritonitis  were  often  found,  and  nothing  is  more  common  than 
to  find  a  record  of  such  attacks  in  the  history  of  cases  that 
come  under  clinical  investigation.  Indeed  there  is  one  fact 
about  these  cases  which  is  very  notable  in  the  relation,  that  a 
very  large  proportion  of  them  have  a  history  of  prolonged 
sterility  and  menstrual  suffering,  showing  that  their  procrea- 
tive  machinery  was  out  of  gear.  Thus  we  often  haA^e  the  his- 
tory common  to  tubal  mischief  that  after  a  first  labor  there 
was  an  illness  with  marked  symptoms  of  pelvic  trouble,  then  a 
long  period  of  sterility,  then  the  ectopic  gestation  ending-  in 
rupture.  In  my  clinical  records  of  such  cases  I  have  laid  special 
stress  on  this  feature  of  their  history  as  a  guide  to  diagnosis. 
Parry  impresses  this  by  saying  that  "  women  who  have  become 
pregnant  with  a  child  outside  the  uterine  cavity  frequently 
show  a  previous  inaptitude  for  conception.  The  interval  be- 
tween marriage  and  the  first  impreg-nation  is  frequently  long. 
If  the  woman  has  borne  children  a  period  of  sterility  frequently 
precedes  the  extra-uterine  pregnancy,"  and  he  gives  a  long-  list 
of  authorities  from  whom  he  elicits  confirmatory  statements. 
This  is  eminently  suggestive  of  the  view  I  have  advanced  that 
ectopic  gestation  is  caused  by  destruction  of  the  proper  ciliated 
epithelium  of  the  tubes,  and  there  are  many  other  points  to  be 
successively  discussed,  which  all  point  in  the  same  direction. 
Indeed  there  is  no  argument  against  this  save  the  belief  that 
impregnation  takes  place  usuall}^  in  the  tube.  For  this  belief 
there  is  no  foundation  in  fact,  nothing  at  all  except  the  mis- 
interpreted facts  obtained  by  experiment  in  the  lower  mam- 
mals. In  these,  spermatozoa  have  been  found  high  up  in  the 
cornua  of  the  bipartite  uteri  and  these  cornua  have  been 
erroneously  supposed  to  be  Fallopian  tubes,  whilst  they  are 
nothing  of  the  kind.  The  Fallopian  tubes  do  not  reall}^  exist 
save  in  the  higher  order  of  animals  who  have  assumed  the  up- 
right position.  If  we  accept  this  view  the  physiology  of  the 
process  of  reproduction  is  immensely  simplified  and  the  path- 
ology of  ectopic  gestation  becomes  intelligible.     I  cannot  see 
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that  any  other  views  than  these  are  consistent  with  the  recent 
discovery  of  Arthur  Johnstone  and  Bland  Sutton,  nor  indeed 
can  any  others  be  reconciled  with  the  facts  of  ectopic  g-esta- 
tion  as  unravelled  by  modern  surgery. 

We  liave  now  to  deal  with  the  varieties  of  ectopic  gestations 
and  I  propose  at  once  to  dismiss  all  previous  classifications  as 
inconsistent  with  the  facts  as  they  have  occurred  in  my  own 
experience  and  incompatible  alike  with  the  view  of  the  ex- 
planation of  the  cause  of  ectopic  gestation  which  I  have  offered 
and  with  the  physiology  of  impregnation.  The  uterus  being- 
regarded  as  the  only  site  possible  for  normal  pregnancy  and 
the  tract  through  which  the  ovum  passes  and  in  which  it  may 
be  impregnated  in  the  abnormal  process,  it  follows  as  a  matter 


Fig.  1.— Section  of  Normal  Fallopian  Tube.    (After  Bland  Sutton.) 

of  course  that  all  ectopic  gestations  must,  in  their  origin,  be 
tubal.  A  possible  exception  to  this  may  be  the  impregnation 
of  an  ovum  in  its  vesicle  before  it  leaves  the  ovary — a  matter 
I  shall  discuss  immediately. 

A  clinical  distinction  of  two  kinds  of  tubal  pregnancy  must 
be  made,  though  pathologically  they  must  be  regarded  as 
quite  similar.  This  division  occurs  between  the  cases  in  which 
the  fertilized  ovum  becomes  attached  to  the  inner  wall  of  the 
tube  where  it  is  free  from  uterine  tissue,  and  those  cases  where 
the  ovum  cavity  is  formed  by  the  distention  of  the  tube  at  that 
part  imbedded  in  the  structure  of  the  uterine  wall.  These 
cases  have  been  called  "interstitial"  and  I  propose  to  retain 
this  term. 

The  process  of  development  of  an  ovum  in  the  tube  at  any 
part  of  it,  inevitably  results  in  rupture  of  the  tube.     In  the 
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"  interstitial "  cases,  the  rupture,  so  far  as  is  known,  always 
takes  place  into  the  peritoneal  cavitj",  and  I  cannot  imagine 
any  other  way  in  which  it  mig-ht  g-o,  though  we  have  assertions 
that  a  diag-nosis  has  been  made  of  tubal  preg-nancy  which  has 
ended  by  the  ovum  being-  discharg-ed  throug-h  the  uterus.  Such 
cases  are  easily  dismissed  from  serious  discussion,  for  I  have 
never  seen  a  preparation  of  interstitial  preg-nanc^^  which  could, 
by  any  possibility,  have  been  diag-nosed  from  normal  preg- 
nanc3^  before  the  period  of  rupture.  It  is  easier  to  believe,  there- 
fore, that  such  cases  as  I  speak  of  have  been  errors  of  diag-nosis 
than  that  the  uterine  tissue  has  been  ruptured  and  the  preg-- 
nancy  has  become  intra-uterine.  And  here  let  me  state  that 
about  this  subject,  as  indeed  about  nearly  ev^erything-  else  in 
this  book,  I  do  not  g-ive  as  a  fact  anything-  which  has  not  been 
verified,  either  by  post-mortem  or  ante-mortem  examination. 
Any  man  w^ho  g-ives  an  opinion  that  he  diag-nosed  a  tubal  preg-- 
nancy,  or  any  other  lesion,  and  that  its  course  w^as  this,  that, 
or  the  other,  merely  upon  the  unaided  discrimination  of  symp- 
toms or  the  dim  lig-lit  of  a  pelvic  examination,  I  regard  with  so 
much  suspicion  that  I  do  not  accept  his  evidence  for  argument 
save  under  exceptional  circumstances.  Post-mortem  records, 
museum  specimens,  and  the  facts  observed  at  operations  jaeld 
evidence  which  is  usually  incontrovertible,  and  such  as  these 
only  do  I  care  to  use.  The  interstitial  ectopic  gestation  rup- 
tures uniformly  as  I  have  said,  and  so  far  as  we  know%  into  the 
peritoneal  cavity.  The  period  of  its  rupture  seems  to  be  varia- 
bly from  three  to  twenty  weeks;  a  fact  which  I  derive  from 
post-mortem  record  and  museum  specimens  solely,  for  I  have 
had  no  operative  experience  of  this  disaster  and  have  had  only 
one  case  Avithin  my  own  associations. 

Ectopic  gestation  in  the  free  portion  of  the  tube  infallibly 
involves  rupture  at  some  part  of  its  progress  before  the  four- 
teenth week,  in  fact  I  thinlc  I  might  say  the  twelfth  week,  for 
out  of  an  enormous  number  of  specimens  I  have  examined  I 
have  entirely  failed  to  satisfy  myself  that  rupture  has  been 
delayed  later  than  the  twelfth  week,  and  I  have  seen  it  as  early 
as  the  fourth  w^eek  of  gestation.  This  rupture  I  propose  to 
term  "  primary  rupture,"  and  it  constitutes  in  one  direction, 
the  most  disastrous  accident  known  among  women. 

This  tubal  rupture  takes  two  directions :  (a)  into  the  peri- 
toneum, which  is  the  fatal  form;  and  (?>)  into  the  cavity  of  the 
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broad  lig-ament,  a  form  which  yields  the  variety  of  ectopic 
gestation  wliich  I  propose  to  call  extra-peritoneal,  which  was 
called  the  "  sous-peritoneo-pelvienne "  variety  by  Dezeimeris, 
and  which  alone  yields  all  the  cases  which  g'o  on  to  the  period 
of  viability,  all  the  lithopsedia,  all  the  suppurating-  cysts  dis- 
charging into  bladder,  rectum,  etc.,  and  also  the  cases  which  by 
secondarj^  rupture  of  the  ovum  cyst,  g-et  called  "  abdominal 
pregnancy." 

This  is  the  view  of  ectopic  gestations  I  first  propounded  in 


Fig.  2,  Fig.  3. 

Figs.  2  and  3.— Diagrammatic  Section  of  Fallopian  Tube  representing  the  two  directions 
of  Rupture,  2,  into  the  peritoneal  cavity :  3,  into  cavity  of  broad  ligament;  a,  clot  at  point  of 
rupture;  l\  wall  of  Fallopian  tube;  c,  cavity  of  broad  ligament  with  (3)  folds  separated  by 
hsemic  effusion  a. 


1873,  and  Parry  commended  it  with  the  expression  that  it  at 
least  had  the  merit  of  simplicity.  I  have,  during  the  fifteen 
years  which  have  elapsed,  missed  no  possible  opportunity  of 
examining  preparations  of  ectopic  gestations,  and  nearl,y  a 
hundred  cases  have  passed  under  my  own  observation,  directly 
or  indirectly,  for  post-mortem  investigation  or  surgical  in- 
terference, and  I  have  not  found  a  single  fact  inconsistent  with 
the  views  just  briefly  announced  and  now  to  be  discussed  at 
length.  On  the  contrarj^,  these  views  of  ectopic  gestation 
bring  harmony-  where  formerly  all  was  discord,  make  orderly 
what  has  hitherto  been   nothing   but   confusion.     We  may, 
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therefore,  construct  a  genealogical  table  of  ectopic  gestation, 
which  gives  the  history  at  a  glance  as  follows : 


Scheme  of  Ectopic  Gestations  (in  tubo-ovarian  tract). 

I. — Ovarian,  possible  but  not  yet  proved. 

II. — .Tubal,  in  free  part  of  tube,  is  (a)  contained  in  tube  up  to 
fourteenth  week,  at  or  before  which  time  primary 
rupture  occurs,  and  then  progress  of  the  gestation  is 
directed  into : 

1^ 

(6)  Abdominal  or  intra-peritoneal  gestation  uniformly  fatal  (c)  Broad  liframent 
(unless  removed  by  abdominal  section),  primarily  by  hemor-  or  extra-peritoneal 
rhage,  secondarily  by  suppui'ation  of  the  sac  and  peritonitis;  gestation ; 


(d)  may  develop  (e)  may  die  (/)  may  die  and  the  (f/)  may  re-  (7i)  may  become 
in  broad  ligament  and  be  absorbed  suppurating  ovum  may  main  quies-  abdominal  or  in- 
to full  time  and  as  extra -peri-  be  discharged  at  or  cent  as  lith-  tra-peritoneal 
be  removed  at  vi-  toneal  hsemato-  near  the  umbilicus,  or  opatdion.  gestation  by 
able  period  as  liv-  cele.  through  bladder,  vagi-  secondary  rap- 
ing child.  na,  or  intestinal  tract.  ture. 

III. — Tubo-uterine  or  interstitial  is  contained  in  part  of  tube 
embraced  by  uterine  tissue,  and,  so  far  as  is  known,  is 
uniformly  fatal  b^^  primary  intra-peritoneal  rupture 
(as  6)  before  fifth  month. 
A  few  cases  of  pregnancy  in  hernial  sacs  have  been  un- 
earthed by  Campbell  and  Parry,  but  these,  so  far  as  can  be 
judged  by  the  somewhat  meagre  details  and  unsatisfactory 
accounts  of  most  of  them,  can  hardly  be  regarded  as  instances 
of  ectopic  gestations.     They  are  rather  instances  of  a  hernial 
uterus  in  which  impregnation  has  been  accomplished. 

The  fir'st  division  of  our  subject  in  natural  order  is  the  much- 
discussed  "  ovarian  "  gestation.  Concerning  this  I  may  well 
quote  a  sentence  from  Parr}^  for  though  it  is  not  directly  ap- 
plied to  this  point  it  most  truly  may  be :  "  Special  treatises  on 
obstetrics,  as  well  as  periodical  medical  literature,  teem  with 
statements  which  are  utterly  unreliable,  and  which  are  cal- 
culated to  mislead  investigators  of  this  subject." 

The  beliefs  prevalent  on  the  subject  of  impregnation  natu- 
rally enough  have  always  influenced  the  theories  of  writers  on 
ectopic  gestations,  it  is  so  now  in  my  own  instance,  and  there- 
fore we  find  writers  of  the  time  of  Haller  believing  that  ovula- 
tion was  excited  by  coitus,  expressing'  many  strange  notions 
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about  abnormal  preg'nancies.  The  belief  that  the  sj^ermatozoa 
reached  the  ovum  in  the  ovary  and  that  impreg'nation  was 
effected  there,  brought  about  the  notion  at  the  end  of  last 
century  and  the  beginning-  of  this,  that  most  ectopic  pregnan- 
cies were  ovarian.  Hausman  made  a  series  of  observations 
which  were  regarded  as  final,  and  therefore  the  belief  not  only 
became  universal  but  it  infects  our  text-books  to  this  day,  for 
authors  of  text- books  copy  one  another  with  scrupulous  fidel- 
ity and  unblushing  absence  of  acknowledgment.  But  if  Haus- 
man's  observations  on  animals  are  carefully  perused,  and  of 
course  no  writer  of  a  text-book  would  ever  think  of  going  to  the 
original  authorit^^  for  information,  it  will  be  found  that  the 
observations  on  different  animals  give  results  so  inconsistent 
with  one  another  that  it  becomes  absolute  simplicity  of  intel- 
lect bo  attempt  to  applj^  them  to  the  human  being.  Finallj^ 
Sir  Everard  Home  published  a  paper  in  the  "  Transactions  of 
the  Royal  Societ^^ "  before  his  audacious  inventions  were  made 
manifest),  and  the  belief  in  ovarian  pregnancy  became  a  creed, 
and  it  remained  so  till  Velpeau  raised  the  cry  of  unbelief.  Even 
Campbell  (1842)  sa3"S  that  he  believes  cases  of  ovarian  preg- 
nancy are  not  so  rare  as  his  i^redecessors  had  asserted.  Yet 
he  quotes  Velpeau  as  having  examined  four  such  cases,  aided 
by  two  competent  assessors,  and  as  having  easily  determined 
that  the  ovary  was  not  involved  in  three  of  them:  "but  in  the 
fourth  they  experienced  not  a  little  difficulty  in  determining 
the  product  of  conception,  which  did  not  exceed  in  size  that  of 
a  flea,  to  be  placed,  not  in  the  substance,  but  in  the  cyst  be- 
tween the  peritoneal  and  proper  tunic  of  the  ovary."  At  an- 
other place  (p.  29)  he  describes  the  occluded  and  distended 
tubes  of  a  prostitute  from  one  of  which  a  white  oval  body  the 
size  of  a  garden  pea  with  some  white  viscid  matter  (doubtless 
an  old  pyosalpinx)  was  forced  out  by  pressure,  as  an  ovarian 
pregnanc3^  Again  he  quotes  the  dissection  of  a  child  aged 
thirteen,  a  confirmed  masturbator,  in  whom  was  a  dermoid 
cyst  of  the  left  ovary,  as  confirmation  of  his  view.  So  credu- 
lous is  Campbell  that  on  a  point  like  this  his  book  is  absolutely 
foolish.  He  has,  however,  discovered  a  number  of  descriptions 
v.iiich  might  be  accepted  as  authentic  but  from  their  extreme 
antiquity  (1682, 1697, 1735,  and  1767).  Unfortunately  the  prep- 
arations of  none  of  these  cases  can  be  traced,  even  the  in- 
stance said  to  be  visible  in  the  museum  at  Wurzburg  seems  to 
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have  disappeared,  and  certainly  in  modern  times  there  has  not 
been  exhibited  any  preparation  which  can  bear  the  test  of 
critical  investigation. 

Of  course  it  is  impossible  to  admit  any  case  as  one  of 
ovarian  pregnancy  in  which  no  post-mortem  examination  had 
been  made,  indeed  even  when  such  an  examination  is  made  it 
would  have  to  be  at  the  hands  of  a  competent  observer  only 
that  an  assertion  of  an  ovarian  pregnancy  could  be  accepted. 
The  uterus  and  both  tubes  would  have  to  be  recorded  as  intact 
and  we  should  have  one  ovary  present  and  the  other  not  to  be 
accounted  for  save  by  its  existence  on  the  cyst  of  the  ovum; 
and  in  the  cyst  wall  of  such  a  case  microscopic  evidence  of  the 
presence  of  the  ovarian  tissues  would  be  required. 

In  several  cases  of  tubal  pregnane}^  which  I  have  dissected 
it  was  a  matter  of  the  utmost  difficulty  to  find  the  correspond- 
ing ovary,  even  when  it  was  perfectly  clear  that  the  seat  of  the 
l^regnancy  was  one  of  the  Fallopian  tubes.  In  one  of  mj^  dis- 
sections I  could  not  find  the  ovary,  and  yet  that  case  was,  with 
perfect  certainty,  one  of  tubal  pregnancy.  In  Spiegelberg's 
paper  there  is  only  one  case  cited  to  which  these  tests  apply 
with  any  degree  of  satisfaction,  and  therefore  I  give  the 
details  in  full. 

An  abdominal  section  was  performed  under  circumstances 
of  great  difficulty,  and  after  peritonitis  had  been  some  time  in 
existence,  the  sac  had  become  closely  adhei'ent  to  the  great 
intestine  and  to  the  right  wall  of  the  pelvis.  On  both  sides 
the  tubes  were  normally  distributed,  but  the  left  one,  after  a 
course  of  7  cm.,  disappeared  on  the  walls  of  its  broad  liga- 
ment. The  right  tube  extended  10  cm.  along  the  upper  edge 
of  the  thickened  broad  ligament  toward  a  sac  which  was  united 
by  the  ligamentum  ovarii  to  the  ala  vespertilionis  of  the 
uterus;  it  had  a  diameter  of  10  cm.  and  was  in  a  collapsed 
condition.  After  the  tube  had  reached  the  sac  it  could  be 
traced  along  its  surface  for  a  distance  of  22  cm.  and  was  per- 
meable for  a  distance  of  12  cm.,  and  in  the  remaining  10  cm. 
of  its  length  it  disappeared  as  a  narrow,  smooth  band  on  the 
outer  surface  of  the  sac.  There  was  in  this  neighborhood  a 
small  dermoid  cj^st  in  the  wall  of  the  sac  without  any  distinct 
boundar^^  The  sac  itself  had  two  layers,  the  outer  of  which 
was  thick  and  firm,  and  the  inner  one  fine  and  delicate,  these 
two  being  capable  of  separation.     The  inner  layer  was  clearly 
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the  chorion,  for  over  its  g-reater  part  it  had  the  structure  of 
phxceiita,  which  was  thickest  at  the  bottom  of  the  sac  and  thin 
at  the  upper  part. 

Spie.i^elber^  therefore  conchides  that  the  right  ovary  was  the 
bag-  containing"  the  child.  He  could  find  no  ovary  on  the  rig'ht 
side,  but  he  found  distinct  ovarian  elements  in  the  outer  wall 
of  the  sac.  It  must  be  pointed  out  that,  in  the  first  place,  the 
post-mortem  examination  is  admitted  to  have  been  not  very 
efficiently  performed,  and  the  description  given  of  the  tube 
makes  it,  I  think,  quite  as  likely  that  it  was  a  case  of  preg-- 
nancy  in  the  broad  lig-ament  which  resulted  from  the  rupture 
of  the  tube  on  its  lower  aspect — that  being-  the  most  common 
variety  of  the  tubal  i^reg-nancies  which  are  not  fatal  in  their 
early  rupture — as  that  it  was  a  case  of  ovarian  preg-nancy. 
The  fact  that  there  was  present  an  ovarian  tumor  is  proved  by 
the  existence  of  a  dermoid  cyst.  This  would  account  for  the 
somewhat  wide  distribution  of  ovarian  elements  in  the  wall  of 
the  sac,  and  as  Spieg-elberg-  does  not  claim  to  have  found  ova- 
rian elements  all  over  the  wall  of  the  sac,  I  think  we  may  be 
quite  justified  in  being-  somewhat  sceptical  even  about  this 
case;  thoug-h  I  frankly  admit  that  the  eminence  of  the  ob- 
server and  the  manifest  care  with  which  all  his  records  are 
given  make  it  quite  possible  that  his  conclusions  are  correct. 

In  a  paper  published  by  M.  Puech  upon  this  subject  he  de- 
scribes a  case  in  which  the  left  Fallopian  tube,  like  the  rig-ht, 
was  fixed  behind  the  ovary  by  adhesion,  but  had  remained  per- 
meable. Its  pavilion  was  closed  in  a  g-reat  measure,  but  not 
completely,  and  admitted  a  probe.  The  left  ovary  measured 
40  mm.  long,  26  mm.  broad,  and  18  mm.  thick.  It  contained 
Graafian  follicles  of  various  deg-rees  of  development,  the  larg-est 
being-  8  mm.  in  diameter.  On  its  outer  extremity  was  a 
rounded  body  about  the  size  of  a  larg-e  cherry,  its  largest 
diameter  being-  20  mm.,  while  its  smallest  was  13  mm.  Its 
envelope  was  transparent  and  furnished  with  well-marked 
reticulated  vessels.  At  one  spot  a  deep  violet  coloration  was 
seen  over  a  space  about  the  size  of  a  lentil,  and  around  this 
the  envelope  was  thickened.  Over  most  of  the  rest  of  the  sur- 
face a  yellowish  substance  could  be  seen  through  the  translu- 
cent envelope.  On  opening  the  cyst  with  scissors  a  prominence 
with  a  villous  surface  was  found  attached  at  the  area  of  colora- 
tion, while  over  the  rest  of  the  surface  a  layer  |  mm.  thick 
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could  be  easily  separated  from  the  cyst  wall.  The  villous  pro- 
miuence  was  furnished  with  large  vessels,  and  formed  a  semi- 
ellipsoid  measuring-  11  mm.  by  10  mm.  On  incising  this  with 
cataract  scissors  it  was  found  to  contain  a  cavity-  distended  by 
a  clear  fluid,  and  in  the  fluid  floated  an  embryo  in  the  form  of 
a  vermiform  body  1  mm.  long,  curved  in  the  middle  and 
swollen  at  one  extremit3\  It  was  enveloped  in  an  excessivel}' 
delicate  membrane  by  which  it  was  fixed  to  the  presumed 
chorion. 

Of  course  the  whole  conclusion  in  this  case  depends  upon 
the  assumption  that  this  vermiform  body,  only  1  mm.  long, 
was  an  embryo.  It  may  have  been  one,  but  certainly  there  is 
no  proof  advanced  in  favor  of  this  view;  and  although  I  am 
by  no  means  prepared  to  deny  its  accuracy,  I  am  certainly 
very  doubtful  about  it.  If  it  was  an  embryo  it  could  only  have 
been  one  of  a  few  hours'  existence,  and  one  could  hardly  expect 
to  find  the  machinery  of  the  whole  process  so  defective  that 
the  pavilion  of  the  tube — the  most  important  part  of  the  whole 
machinery — was  so  damaged  as  to  be,  according  to  M.  Puech's 
description,  almost  closed  and  fixed  behind  the  ovary  by  adhe- 
sion. One  Avould  have  at  least  expected  this  adhesion  to  have 
been  over  the  seat  of  the  rupture,  and  yet  it  is  distinctly  stated 
not  to  have  been  so.  I  have  seen  so  many  queer-looking  things 
in  ovarian  cysts  and  follicles  that  I  am  not  inclined  to  admit 
that  this  vermiform  body  has  been  shown  conclusively  to  have 
been  an  embryo. 

A  very  important  paper  was  published  in  1859  by  Professor 
Arthur  Willigh  ("  Vierteljahrbuch  fiir  Pract.  Heilkunde  ")  in 
Avhich  the  author  suggests  that  critical  investigation  by  means 
of  the  microscope  is  necessary  to  determine  the  realitj'  of  the 
so-called  ovarian  gestation.  By  this  test  he  dismisses  abso- 
lutely the  evidence  of  a  number  of  preparations  which  had  been 
labelled  in  various  museums  as  ovarian  pregnancy,  even  one  to 
which  there  was  attached  the  great  authority  of  the  name  of 
Kiwisch. 

Such  a  test  is  wanted,  for  instance,  in  the  case  narrated  by 
Dr.  Walter,  of  Dorpat  ("' Monatschr.  fiir  Geburtsh.,"  Ap.,  1862). 
There  the  account  is  given  merely  to  the  effect  that  the  right 
ovarj^  had  become  developed  into  a  long  tumor,  its  long  axis 
being  in  the  same  direction  as  the  body  of  the  full-grown  child, 
and  that  no  other  trace  of  the  right  ovary  could  be  discovered; 
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but  some  evidence  is  needed  more  than  is  given  that  this  tumor 
possessed  ovarian  structure.  We  know  perfectly  well  that  an 
ovary  can  be  enlarged  by  cystic  growth  indefinitely,  but  we 
can  always  identify  by  microscopic  investigation  the  origin 
of  the  growth. 

Walter's  specimen  is  still  in  the  Dorpat  Museum,  and  I 
would  suggest  a  careful  investigation  of  it. 

A  large  number  of  cases  have  been  published  in  modern 
times  with  the  title  of  ovarian  pregnane}^  and  placed  before  us 
in  the  most  reckless  fashion.  No  less  an  authority  than  Hilde- 
brandt,  of  Berlin,  published  a  case  as  one  of  ovarian  pregnancy 
in  1864,  where  a  lot  of  old  foetal  debris  was  discharged  by  the 
rectum  and  the  patient  recovered,  not  a  scrap  of  evidence  be- 
ing given,  or  being  suggested,  as  to  where  the  pregnancy  was, 
though  the  very  fact  that  it  was  discharged  by  the  rectum  is 
conclusive  that  it  rested  in  the  broad  ligament  and  originated 
as  a  pregnancy  in  the  free  part  of  the  tube,  and  that  it  ruptured 
and  passed  into  the  extra-peritoneal  variety.  Another  case 
to  which  the  same  criticism  applies  has  much  stress  laid  upon 
it  b\^  Dr.  Parry  on  account  of  a  post-mortem  record  which  is 
])erfectly  satisfactorj',  except  that  there  is  no  proof  that  a  sub- 
stance the  "  size  of  a  hone^^  bee  which  was  found  to  escape  on 
making  the  incision  into  the  ovary,  which  was  enlarged  to  the 
size  of  a  very  small  hen's  ^^^,^'  was  in  reality  a  foetus  of  the 
sixth  or  seventh  week,  as  Dr.  Parr^'  believed.  In  fact,  it  is  an 
endless  task  to  go  over  the  numerously  recorded  cases  of  this 
kind.  Not  one  of  them  has  been  subjected  to  the  necessary 
condition  of  criticism,  a  satisfactory  compliance  with  which 
alone  can  establish  the  occurrence  of  ovarian  pregnanc3\ 

Parry  (p.  38)  says,  "whatever  doubts  had  previously  ex- 
isted, they  were  settled  by  Granville's  description  of  an  ex- 
ample of  this  form  of  aberrant  gestation."  But  when  the 
original  description  and  figure  are  turned  up  it  is  found  that 
Granville  figures  only  a  small  cystic  ovary  with  a  gelatinous 
lining  to  the  cyst,  a  very  frequent  object.  There  is  no  foetus, 
not  the  faintest  resemblance  of  one,  but  Sir  Charles  Clarke 
assured  him  that  at  one  time  there  was  an  embryo  hanging 
pendulous  from  the  yet  visible  rudiment  of  an  umbilical  cord. 
In  fact,  Granville's  case  is  of  no  more  value  than  an}"  of  the 
others. 

Parry  sums  up  the  subject  by  saying  that  the  weight  of 
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authorit^y  is  in  favor  of  the  possibility  of  ovarian  pregnancy. 
Its  possibilit}^  I  admit,  because  I  can  easily  imagine  a  Fallopian 
tube  glued  on  to  the  ovary  and  deprived  of  its  lining  epithe- 
lium, permitting  the  contact  of  the  spermatozoa  with  a  follicle 
burst  within  the  area  (of  the  ovary)  of  adhesion.  Then  the 
spermatozoa  might  infect  the  ovum  before  it  escaped  from  the 
follicle,  the  ovum  might  adhere  to  the  follicular  wall  and  then 
develop.  But  there  are  so  many  contingencies  in  such  a  case 
that  the  doctrine  of  chances  makes  it  so  remote  that  its  oc- 
currence may  be  regarded  as  likely  as  the  birth  of  a  blue  lion 
or  a  swan  with  two  necks,  like  a  heraldic  monstrosity' — 
a  mere  pathological  curiositj".  Finally,  it  would  have  no  kind 
of  clinical  interest  or  importance  not  alread}'  decided  upon  in 
the  case  of  pregnancies  in  the  free  part  of  the  tube,  so  that  we 
may  avoid  any  further  discussion  of  ovarian  pregnancy  as 
futile.  If  it  does  occur  it  must  be  rare  and  will  be  curious.  If 
it  never  occurs  so  much  the  better. 

I  do  not  propose  to  discuss  further  the  varieties  of  ectopic 
gestation  which  have  been  proposed  by  previous  Avriters,  for 
in  doing  so  I  should  merely  introduce  elements  of  confusion 
which  I  am  anxious  to  avoid.  I  shall  merely  say,  therefore, 
that  my  second  variety,  the  tubal  pregnancy,  arises  from  the 
attachment  of  the  fertilized  ovum  to  any  part  of  the  lining 
membrane  of  the  tube,  from  the  pavilion  onward.  There  can 
be  no  doubt  that  the  pavilion  may  itself  become  the  seat  of 
the  gestation,  and  I  am  free  to  accept  a  sub-variety  of  the 
ovario-tubal  as  a  possibility.  It  would  occur  amongst  these 
numerous  cases  when  the  pavilion  has  become  agglutinated  to 
the  surface  of  the  ovary  and  has  communicated  by  the  burst- 
ing of  a  follicle  under  it,  with  the  substance  of  the  ovarj^  itself. 
Tubo- ovarian  cysts  form  in  this  way,  and  I  have  seen  a  large 
number  of  them.  I  have  never  seen  anything  like  a  preg- 
nancy of  this  kind,  however,  and  therefore  while  I  admit  the 
possibility  of  its  occurrence  I  can  say  nothing  about  it.  It 
must  be  clearly  understood  that  such  a  variety,  if  accepted, 
would  be  different  from  the  alleged  ovarian  form,  for  in  this 
the  condition  would  be  that  the  ovum  was  developed  in  the 
ovary  with  the  tube  free  and  not  attached  to  the  ovary.  That 
a  fertilized  ovum  may  drop  into  the  cavit}"  of  the  peritoneum 
and  become  developed  there,  is  a  contingency  I  cannot  accept 
for  a  moment,  for  the  powers  of  digestion  of  the  peritoneum 


476 


Ectopic  Pregnancy  and  Pelvic  HcBmatocele. 


are  so  extraordinary  that  an  ovum,  even  if  fertilized,  could  have 
no  chance  of  development.  What  have  been  called  abdom- 
inal pregnancies  are  clearly  exceptional  cases  where  primary 
tubal  rupture  at  the  end  of  the  third  month  has  not  proved 
fatal,  where  the  extruded  placenta  has  made  for  itself  visceral 
attachments  wherever  it  has  touched,  or  where  secondary 
rupture  of  a  broad  ligament  C3^st  has  converted  an  extra- peri- 
toneal ectopic  gestation  into  one  within  the  peritoneal  cavity. 
That  the  first  of  these  processes  is  by  far  the  most  common 
condition  has  been  proved  to  me  beyond  doubt  in  my  opera- 


FiG,  4. — Actual  View  of  Placental  Villi  (c)  encroaching:  upon  and  causing  thinning  of  the 
muscular  wall  (o)  of  the  Fallopian  tube;  6,  maternal  blood  sinuses.  (Drawn  by  E.  Teichel- 
mann  from  section  made  by  Berry  Hart.) 

tions,  for  I  have  seen  the  ruptured  tube  within  a  few  days  of 
the  catastrophe  containing-  the  great  bulk  of  the  placenta, 
while  the  villi  of  the  extruded  portion  have  been  engaged  in 
making  epiphytic  inroads  on  intestine,  bladder,  the  back  of  the 
uterus,  and  the  folds  of  the  omentum.  I  have  pulled  these  villi 
out  of  the  living  crypts  they  have  made,  much  as  one  pulls  a 
barnacle  out  of  its  bed,  leaving  bleeding  holes  behind  them. 
But  Berry  Hart  has  proved  this  beyond  dispute,  for  he  has 
been  able  to  inject  the  placenta  which  had  come  out  of  its 
ruptured  tube  and  acquired  these  strange  and  unusual  associa- 
tions, and  I  here  give  a  drawing  of  one  of  the  preparations 
showing  the  process. 
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From  the  relations  of  the  outer  extremity  of  the  tube  I 
should  suppose  that  a  tubo-ovarian  preg-nancy,  or  one  in  the 
pavilion,  must  of  necessity  always  end  by  rupture  into  the 
peritoneal  cavity,  and  I  think  it  would  do  so  within  the  period 
which  limits  the  existence  of  the  purely  tubal  ectopic  gesta- 
tions, that  is  thirteen  or  fourteen  weeks.  Clinically,  therefore, 
there  would  be  no  advantage  in  multii^lying-  by  further  sub- 
divisions the  varieties  of  tubal  gestations.  Whatever  differ- 
ence of  opinion  on  these  matters  there  may  be,  there  can  be 
but  a  uniform  consensus  of  belief  to  this  effect,  that  by  far  the 
g-reater  number  of  cases  of  ectopic  g-estations  are  tubal.  I 
believe  that  they  are  really  all  tubal,  and  in  this  consists  the 
novelty  of  my  views  on  the  subject.  I  do  not  see  any  difficulty 
in  believing  even  that  a  pregnancy  originally  tubal  may  be 
completel}^  extruded  from  the  tube,  that  the  tube  may  con- 
tract and  heal,  and  that  a  secondary  and  wholly  intra- per- 
itoneal gestation  may  thus  be  formed  (Dezeimeris),  as  in  the 
remarkable  case  recorded  by  Maticki  ("Monats.  fiir  Geburts- 
hiilfe,"  Mai,  1860),  where  the  uterus  and  its  appendages  could 
all  be  traced,  and  where  the  attachment  of  the  placenta  had 
become  almost  wholly  omental.  Having  seen  all  stages  of 
such  a  process  as  this  would  require,  I  am  sure  that  this  is 
possible,  and  the  very  rarity  of  the  observation,  unique  so  far 
as  I  know,  proves  how  exceptional  the  completion  of  such  a 
process  must  be,  as  we  would  naturally  expect  it  would  be. 
There  is  indeed  nothing  more  remarkable  about  it  than  the 
well-established  fact  that  by  axial  rotation  an  ovarian  tumor 
may  be  twisted  off  its  pedicle  and  grow  entirely  from  the 
omentvim  or,  as  I  have  seen,  from  the  ascending  colon.  Simi- 
larly I  have  seen  this  strange  transplantation  in  all  its  phases 
and  in  all  stages  of  the  process.  That  such  a  h^^pothesis  is 
tenable,  is  shown  b}^  the  actual  fact  recorded  by  Lecluyse 
("  Bulletin  de  I'Academie  de  Belgique,"  1869),  that  an  intra- 
uterine gestation  became  ventral  by  the  ovum  escaping 
through  an  aperture  left  in  the  uterus  hy  the  defective  healing 
of  the  w^ound  of  a  previous  Cesarean  section.  The  placenta 
became  attached  chiefly  to  the  small  intestines,  and  the  his- 
tory does  not  give  any  clue  to  a  sudden  rupture.  I  think  it 
far  more  consistent  with  the  facts  given,  that  the  fistulous 
opening  was  graduallj^  dilated  during  the  early  weeks  of  preg- 
nancy, before  the  differentiation  of  the  placenta  as  a  cake,  and 
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that  the  ovum  was  g-radually  passed  throug-h  the  opening-,  the 
placenta  making  epiphytic  inroads  on  whatever  it  came  in 
contact  with. 

Concerning-  the  statistics  of  ectopic  g-estation,  Parry  very 
well  says  that  with  our  present  facilities  for  arriving-  at  the 
truth  in  regard  to  the  location  of  the  ovum,  it  is  believed  that 
"we  are  not  warranted,  excepting-  in  rare  instances,  in  assert- 
ing- that  the  ovum  is  developed  in  any  particular  portion  of 
the  g-enital  canal,  unless  we  have  the  opportunity  of  making-  a 
post-mortem  examination."  With  this  I  entirely  ag-ree,  and 
can  only  qualify  his  remarks  by  adding-  that  we  can  accurately 
state  the  position  of  the  ectopic  g-estation,  when  we  remove 
the  parts  by  abdominal  section  to  avert  the  need  of  post- 
mortem examination.  I  have  now  been  concerned  directly 
and  indirectly  in  the  post-mortem  examinations  of  twenty-six 
women  who  have  died  from  hemorrhage  into  the  peritoneum 
(intra-peritoneal  hgematocele)  from  ruptured  ectopic  g-estation. 
I  have  had  to  operate  forty  times  for  the  same  cause,  and  I 
hiive  witnessed  about  ten  similar  operations  by  other  surg-eons, 
making-  in  all  the  unique  experience  of  seventy-six  cases.  In 
every  one  of  these  the  seat  of  the  preg-nancy  was  ascertained 
to  be  without  doubt  the  Fallopian  tube,  and  in  only  one  was 
the  seat  of  preg-nancj'^  in  that  part  of  the  tube  embraced  by 
the  uterine  tissue.  Interstitial  ectopic  j)reg-nancy  must  there- 
fore be  very  rare,  and  that  form  which  occupies  the  free  part 
of  the  tube  must  have  an  overwhelming-  preponderance,  and 
the  other  alleg-ed  forms  I  have  yet  to  see.  All  the  cases  which 
have  occurred  in  my  experience  in  which  the  gestation  has 
g-one  bej'ond  the  period  of  primar}^  rupture  have  been  in  the 
cavity  of  the  broad  lig-ament,  where  they  were  lodged  by  that 
rupture.  These  facts  are  so  inconsistent  with  the  laboriously 
(and  I  think  uselesslj^)  collected  statistics  of  Parrj^  that 
further  research  must  be  made  before  any  conclusions  are 
accepted.  I  do  not  see  how  Parry's  statistics  can  be  of  any 
value  for  any  purpose  whatever,  collected  as  thej^  are  for  the 
most  part  from  imperfect  records  made  b}^  men  who  were 
unskilled  in  patholog-ical  research. 

Parry  sa3's,  "It  is  very  rarely  indeed  that  an  opportunity^ 
is  obtained  to  examine  an  unruptured  cyst  in  the  early  stag-es 
of  its  development."  I  doubt  very  much  if  such  a  case  has 
ever  occurred.     Certainly  the  instances  he  quotes  will  not  bear 
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critical  investig-ation.  Indeed,  the  best  of  the  lot  (Stanley's 
case)  is  clearly  not  accepted  by  Parry,  for  he  emphasizes  the 
fact  that  no  embryo  was  found.  I  am  of  the  opinion  that  no 
authentic  description  exists  of  an  unruptured  tube-pregnancy. 
Of  the  frequency  of  ruptured  tubal  g'estations  we  require  no 
more  proof  than  the  current  literature  of  our  profession,  which 
abounds  with  instances,  and  there  are  few  men  of  experience 
in  general  practice  who  cannot  call  to  mind  one  or  more  ex- 
amples of  this  g-hastly  catastrophe.  Parry  says,  that  "  The 
almost  universal  opinion  of  the  profession  is  that  this  accident 
is  uniformly  fatal,  and  if  not  so,  that  we  have  no  reliable 
means  of  combating  its  dangers."  Much  discussion  has  taken 
place  of  late  years  as  to  the  jDOSsibility  of  diagnosing  tubal 
pregnane}^  before  the  period  of  rupture,  and  many  strangely 
dogmatic  assertions  have  been  made  to  the  effect  that  such 
cases  have  been  diagnosed  and  successfully  treated.  I  am 
bound  to  say  that  I  am  exceedingly  sceptical  concerning  the 
correctness  of  these  statements,  and  one  fact  alone  would 
justify  iwj  attitude.  It  is  this,  that  of  all  the  cases  that  I 
have  operated  on,  and  in  many  where  I  have  seen  the  post- 
mortem examination  and  have  known  the  history,  the  patients 
have  made  no  complaints  till  the  alarming  sj^mptoms  of  rup- 
ture have  set  in.  I  have  only  seen  one  case  before  the  period 
of  rupture,  and  there  I  diagnosed  tubal  occlusion  and  disten- 
tion easily  enough;  but  the  question  of  the  woman  being  preg- 
nant never  entered  the  mind  of  an^^  one  who  saw  her,  and  for 
reasons  which  will  be  plain  when  the  story  is  read.  See  "  The 
British  G3m£ecological  Journal,"  Part  XIII.,  j).  38,  from  which 
the  following  is  an  extract : 

"  The  woman  came  to  me  a  few  weeks  ago  in  the  ordinary 
course  of  out-patient  practice,  with  S3'mptoms  of  obscure 
pelvic  pain  of  several  months'  standing — in  short  with  the  usual 
symptoms  of  tubal  disease.  She  was  examined  and  I  came 
to  the  conclusion  that  it  was  a  case  of  gonorrhoeal  salpingitis, 
and  so  clear  were  the  symptoms  that  I  used  the  case  to 
demonstrate  to  my  pupil,  Dr.  Ricketts,  the  nature  of  the  symp- 
toms in  that  disease.  That  was  on  a  Monday.  On  the 
Thursday  she  turned  up  again  with  the  most  acute  symptoms 
— she  was  bent  double  and  could  hardly  walk.  Finding  that 
the  whole  floor  of  the  pelvis  was  fixed  in  one  mass  she  was  at 
once  admitted.  The  next  morning  I  opened  the  abdomen  and 
V— 31 
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found  a  ruptured  tubal  preg'nancy,  than  wliich  uotliiug"  was 
loss  suspected.  I  def3^  an3'body  to  have  diagnosed  such  a 
case  beforehand,  for  the  woman  had  not  even  missed  a  period." 

The  fact  is  that  the  notions  of  Antoine  Petit  of  1710  still 
permeate  the  professional  mind,  and  in  spite  of  all  that  can 
be  said  they  are  handed  down  from  text-book  to  text-book 
with  imfailing-  regularit^^  and  uniform  inaccuracy.  Of  these 
misleading  statements  Parr^"  said,  "  Could  they  be  vei'ifled, 
the  detection  of  extra-uterine  g-estation  would  be  an  easy 
task;  but  unfortunately  for  the  comfort  of  the  obstetric 
surg-eon  scarcely  one  of  them  contains  a  grain  of  truth;  yet 
strang-e  to  say  the  opinions  of  Petit  influenced  and  impeded 
the  progress  of  our  knowledg-e  on  this  subject  for  more  than 
half  a  centur3\"  Parry  might  have  said  for  a  century  and 
three-quarters. 

The  curious  thing  is  that  the  great  bulk  of  my  patients  had 
no  suspicion  that  they  were  pregnant  at  all,  and  therefore  the 
first  factor  in  a  correct  diagnosis  was  absent.  Even  when  this 
leading  point  is  present,  there  is  generallj^  nothing  unusual 
about  the  sensations  of  the  patient  till  the  period  of  danger. 
As  Parry  well  says,  '*  The  patient  in  the  first  instance  supposes 
herself  to  be  pregnant,  and  during  the  first  four  or  five  or 
eight  weeks  nothing  particular  occurs  to  warn  her  of  her 
anomalous  condition.  The  usual  signs  of  this  early  period  of 
gestation  appear  successively;  or,  indeed,  she  may  enjoy  better 
health  than  she  did  during  the  same  period  of  previous  preg- 
nancies, when  suddenly  and  without  anj^  warning  the  un- 
fortunate victim  of  this  terrible  accident  is  seized  with  very 
characteristic  symptoms." 

But  the  very  fact  to  which  I  have  drawn  attention,  that  a 
verj^  large  proportion  of  these  victims,  a  large  majority  in  mj^- 
own  experience,  are  women  who  either  have  never  been 
mothers  or  who  have  not  been  pregnant  for  many  years, 
shows  how  misleading  the  whole  history  may  be.  The  last 
thing  these  women  would  admit  would  be  pregnancy. 

I  must  point  out  here  that  Petit  is  right  on  one  point  to  a 
verj-  large  extent,  though  \i\  no  means  uniformly,  when  he 
says  that  "the  menses,  contrary  to  what  is  seen  in  normal 
gestation,  continue  to  appear,  but  in  smaller  quantities 
throughout  the  pregnancy."  Menstruation  is  sometimes  sus- 
pended absohitely,  as  in  normal  pregnancy,  but  more  usually 
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it  occurs  irreg-ularly  and  profuseh',  so  that  here  again  we  are 
misled.  In  fact,  tlie  history  of  tliese  cases  is  more  usually  a 
source  of  dan^'er  than  a  lielp  to  the  diagnosis,  and  unless  some 
exceptional  incident  occurs,  or  unless  the  patient  is  a  good 
deal  more  anxious  about  the  state  of  her  pelvis  and  a  good 
deal  less  reluctant  to  have  it  examined  into  than  English- 
women are  as  a  rule,  no  diagnosis  is  possible  before  the  period 
of  rupture,  for  the  patients  make  no  demand  upon  us.  Among 
the  women  of  other  countries  it  may  be  different.  I  cannot 
improve  on  the  words  of  Parry  in  continuing  this  vexed  ques- 
tion of  early  diagnosis  of  tubal  pregnancy,  and  therefore  I 
quote  further :  '"'An  extra-uterine  gestation  is  frequently  ush- 
ered in  quietly  enough,  and  during  the  first  four  or  six  weeks 
all  may  go  well,  but  after  this  time  symptoms  supervene 
which  in  their  violence  are  as  unlike  the  signs  of  uterine  preg- 
nancy as  the  surface  of  a  stormy  sea  is  unlike  that  of  a  dead 
calm.  The  one  moves  on  with  some  sort  of  regularity,  the 
discomforts  of  the  condition  appearing  in  a  certain  order,  but 
the  other  follows  no  plan  and  sets  all  order  at  defiance.  This 
is  the  period  of  rupture  which  is  (in  my  own  experience)  limited 
between  the  fourth  and  the  twelfth  week  of  pregnancy."  I 
possess,  and  have  frequently-  exhibited,  a  preparation  of  a 
ruptured  tubal  pregnanc^^  which  proved  fatal  in  a  woman  aged 
thirty-one  after  an  illness  of  onh-  seven  and  half  hours.  She 
was  under  the  care  of  Dr.  Guthrie  Rankin,  of  Warwick,  and 
Dr.  Thursfield,  of  Leamington,  and  the  following  is  the  history 

of  the  case:   "On  November  2d,  1887,  at  1:30  p.m.  Mrs. 

was  seized  with  pain  in  the  abdomen,  followed  by  vomiting 
and  faintness.  Dr.  Guthrie  Rankin  was  called  in,  the  pain 
vras  relieved  by  an  opiate ;  but  collapse  followed,  and  death 
ensued  at  9  o'clock  the  same  evening.  She  was  seen  in  con- 
sultation \>\  Dr.  Thursfield  just  before  death.  She  was  the 
mother  of  three  children,  suckling  the  youngest,  aged  seven 
months,  of  good  constitution,  with  no  history  of  previous 
illness.  At  the  post-mortem  examination  the  abdomen  was 
found  full  of  clots,  estimated  at  from  seventy  to  eighty  ounces. 
The  left  Fallopian  tube  presented  an  ovoid  swelling  which  had 
ruptured,  and  was  full  of  blood  clot;  on  examination  this 
swelling  proved  to  be  a  tubal  pregnancj'. 

One  curious  point  about  the  preparation  is  that  the  rup- 
tured ovum  in  the  tube,  as  it  is  seen  in  the  preparation  bottle. 
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looks  exactly  like  the  ovary  and  every  one  who  sees  it  at  once 
says,  "Case  of  ruptured  ovarian  pregnancy."  But  a  little 
more  careful  examination  displays  the  ovarj^  uninjured,  and 
the  further  fact  that  what  is  taken  at  first  to  be  the  ovary 
really  is  an  ovum  in  the  Fallopian  tube  of  certainly  not  more 
than  five  weeks.  The  rupture  which  caused  death  was  not 
larger  than  a  pea.  I  mention  these  facts  to  show  how  care- 
fully records  of  these  cases  must  he  made. 

On  the  other  hand  I  have  seen  no  case  of  ruptured  tubal 
pregnancy  (primary  rupture)  either  in  my  own  practice  or  in 
museums  in  which  there  was  evidence  to  show  that  it  \vas  over 
the  twelfth  week.  Of  course  I  am  not  talking  of  cases  where 
the  pregnancy  had  gone  on  in  the  broad  ligament  after  pri- 
mary rupture  into  that  cavity,  but  purel^^  of  those  of  fatal  pri- 
mary rupture  requiring  operation  for  the  arrest  of  hemorrhage. 

The  cause  of  the  primary  rupture  of  the  tube  is  chiefiy  in 
its  thinning  at  the  site  of  the  placenta.  When  distended 
either  by  pregnancy  or  otherwise,  the  walls  of  the  tube  never 
thicken  materially.  Certainly  in  tubal  pregnancy  there  is 
no  imitation  of  the  thickening  of  the  muscular  coats  of  the 
uterus.  The  villi  of  the  placenta  permeate  the  walls,  seem 
even  completel^^  to  penetrate  them,  and  the  blood-vessels 
increase  enormously  in  size,  especially  the  veins.  Some  slight 
exertion  occurs,  such  as  stooping  at  some  household  w^ork, 
a  violent  attack  of  pain  comes  on,  the  patient  becomes  faint, 
collapsed,  cold,  pulseless,  and  ancemic,  and  dies  almost  uni- 
formly if  unaided.  This  is  the  story  of  a  great  number  of 
these  cases,  for  quite  a  number  of  cases  in  which  I  have  seen 
post-mortem  examinations,  the  women  have  been  found  dead 
or  dying,  and  suspicions  of  foul  play  have  not  unfrequently 
been  aroused.  Sometimes  these  symptoms  abate,  the  patient 
recovers  for  a  few  daj^s  and  even  gets  about,  then  a  recurrence 
of  the  peritoneal  hemorrhage  occasions  a  revival  of  the  serious 
symptoms,  and  this  may  be  repeated  at  intervals  several 
times  before  the  fatal  issue  is  arrived  at.  A  most  notable  ex- 
ample it  was  of  this  which  drove  me  to  attempt  to  save  these 
cases  by  prompt  surgical  interference;  it  was  indeed  an  epoch- 
making  case,  for  it  has  revolutionized  our  practice  in  these 
cases. 

In  the  summer  of  1881,  I  was  asked  by  Mr.  Hallwright  to 
see  with  him  in  consultation  a  patient  who  had  arrived  by 
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train  frwn  London  in  a  condition  of  serious  illness,  that  illness 
having  been  diagnosed  by  Mr.  Hallwright  as  probably  hem- 
orrhage into  the  peritoneal  cavity  from  a  ruptured  tubal  preg- 
nancy. The  patient  was  blanched  and  collapsed,  the  uterus 
was  fixed  by  a  doughy  mass  in  the  pelvis,  and  there  was  clearl^^ 

Fatal  Case  of  Fallopian  Pregnancy  at  Eighth  Week.    (After  Duguet.) 


Ftg.  5.—^,  Uterus  laid  open  on  the  anterior  surface;  i?,  part  of  the  decidua  still  adherent 
to  the  right  uterine  cornu;  C,  decidua,  nearly  entire,  expelled  before  death;  D,  right  tube 
and  ovary,  normal;  E,  E,  margins  of  artificial  openinsr  La  left  tube;  F,  umbilical  cord;  G, 
placenta;  H,  pavilion  of  the  left  tube;  /,  vascular  plexus,  ramifying  over  the  tubal  covering 
of  cyst,  from  w^hich  the  hemorrhage  occurs  on  its  rupture;  J,  vagina. 


Fig.  6. — ^,  View  of  the  posterior  surface  of  the  uterus;  B,  flinbrise  of  left  tube;  C,  C,C, 
rents  in  tubal  covering  of  cyst,  corresponding  to  site  of  placenta,  from  which  tlie  foetus  es- 
caped and  hemorrhage  came;  D,  ovary  attached  to  lower  surface  of  cyst,  and  increased  ta 
size;  E,  right  tube. 

a  considerable  amount  of  effusion  in  the  peritoneum,  but  no 
distinct  tumor  could  be  felt  above,  and  I  agreed  with  Mr. 
Hallwright  as  to  the  nature  of  the  lesion.  This  gentleman 
made  the  bold  suggestion  that  I  should  open  the  abdomen  and 
remove  the  ruptured  tube.  The  suggestion  staggered  me, 
and  I  am  ashamed  to  have  to  say  I  did  not  receive  it  favorabl3^ 
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I  saw  the  patient  again  in  consultation  with  Mr.  Hallwrig-ht 
and  Dr.  James  Johnson  and  again  I  declined  to  act  upon  Mr. 
Hallwrig-ht's  request,  and  a  further  hemorrhage  killed  the 
patient.  A  post-mortem  examination  revealed  the  perfect 
accuracy  of  the  diagnosis.  I  carefully  injected  the  specimen, 
which  was  removed,  and  I  found  that  if  I  had  tied  the  broad 
ligament  and  removed  the  ruptured  tube  I  should  have  com- 
pletely arrested  the  hemorrhage,  and  I  now  believe  that  had  I 
done  this  the  patient's  life  would  have  been  saved.  The  ap- 
pearances in  this  case  are  precisel^^  given  in  the  annexed  illus- 
trations from  Duguet. 

A  most  striking  contrast  to  this  terrible  incident  will  be 
found  in  the  following  case,  Avhen,  thanks  to  the  abilit}'^  and 
firmness  of  Dr.  Dolan,  of  Halifax,  I  was  able  to  save  a  valua- 
ble life: 

Late  on  the  evening  of  February  16th  I  received  a  telegram 
from  Dr.  Dolan,  of  Halifax,  to  proceed  at  once  to  that  town  to 
operate  upon  a  case  which  he  believed  to  be  one  of  ruptured 
tubal  pregnancy.  The  following  is  the  account  which  Dr. 
Dolan  has  given  me :  ''  P.  W.,  aged  twenty-nine,  married,  four 
children  living,  youngest  twoj^ears  old,  had  a  miscarriage  nine 
months  ago,  has  alwa^ys  been  regular  but  missed  the  last 
period.  Felt  uneasy  for  the  last  few  weeks ;  felt,  she  said,  as 
if  there  was  a  weight  and  as  if  the  womb  were  coming  down 
the  passage;  enjoyed  g'ood  health  up  to  this  time.  About  9:30 
A.M.,  Februar^^  11th,  I  was  called  to  see  her  and  found  her  in 
a  state  of  collapse.  She  revived  and  then  complained  of  pain 
in  her  abdomen.  Symptoms  like  those  of  colic,  vomiting, 
abdomen  distended,  great  deal  of  flatus.  This  continued  for 
some  hours;  -was  relieved  by  ether  and  champagne.  She  had 
several  attacks  during  the  day,  and  I  saw  her  altogether  seven 
times.  At  10  p.m.  same  night  she  begged  for  something  to 
give  her  sleep,  and  I  gave  her  a  dose  of  chloral,  bromide  of 
potash,  and  camphor  water.  She  slept  the  w^hole  night.  A 
nurse  had  been  obtained  immediately  after  the  first  attack. 
On  the  morning  of  February  12th  she  was,  to  all  appearances, 
perfectly  well,  was  free  from  pain,  and,  as  she  said,  she  felt  as 
if  there  was  nothing  the  matter  w^ith  her.  There  w^as,  how- 
ever, a  good  deal  of  flatus,  and  the  abdomen  was  distended. 
She  told  me  she  had  gone  to  bed  on  the  Tuesday  night  perfectly 
well,  but  on  rising  in  the  morning  about  7  a.m.,  she  felt  a 
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sudden  pain  about  the  umbilicus.  When  she  got  up  she  tried 
to  work  it  off.  I  told  her  husband  I  feared  there  was  some  in- 
ternal hemorrhage  caused  by  rupture  of  tube,  but  as  she  was 
so  much  better  I  would  wait  and  see  whether  I  was  right. 
She  was  kept  in  bed  in  charge  of  the  nurse,  and  not  allowed  to 
move.  This  treatment  was  continued  until  the  following 
Thursday.  There  was  no  return  of  pain  or  collapse,  and  she 
said  she  did  not  know  why  she  was  kept  in  bed.  At  midnight 
I  was  hurriedly  summoned  to  see  her.  She  had  been  out  of 
bed  for  a  short  time  and  almost  the  same  symptoms  came  on 
— sickness,  tendency  to  faint,  cold  sweats,  with  a  sense  of  ful- 
ness in  the  abdomen.  Her  appearance  was  changed,  face  was 
blanched,  the  abdomen  was  distended,  but  there  was  no  local- 
ized swelling.  By  resting  she  again  revived.  I  told  her  hus- 
band that  I  was  now  certain  as  to  what  she  was  suffering  from 
and  an  operation  would  be  required.  He  gave  me  permission 
to  call  in  Mr.  Lawson  Tait,  whom  I  telegraphed  for  as  soon 
as  I  could."  On  my  arrival  I  completely  agreed  with  Dr. 
Dolan's  diagnosis,  and  I  opened  the  abdomen  without  further 
delay  and  removed  an  enormous  quantitj^  of  clots  and  bloody 
serum  and  debris.  The  tubal  pregnancy  was  on  the  left  side. 
I  tied  the  broad  ligament,  removed  the  pregnancy,  washed  her 
out  thoroughly,  and  put  in  a  drainage-tube.  Dr.  Dolan  stayed 
with  her  all  night  feeding  from  time  to  time  with  diluted 
champagne.  She  gradually  rallied,  there  was  but  a  slight 
discharge  from  the  tube,  very  little  pain,  the  pulse  came  down 
day  by  day,  and  on  February  25th  she  was  regarded  as  con- 
valescent and  is  now  in  a  condition  of  perfect  health. 

What  a  contrast  lies  in  such  a  pair  of  cases !  And  to  make 
the  lesson  still  more  emphatic  let  me  make  a  long  quotation 
again  from  Parry's  book  (pp.  211-13).  "In  speaking  of  the 
result  of  this  pitiless  termination  of  extra-uterine  gestation,  it 
was  stated  that  so  few  recovered  from  it,  that  all  hope  of  such 
a  happy  result  is  to  be  dismissed  in  considering  the  treatment. 
No  doubt,  notwithstanding  the  statement  of  Rogers  to  the 
contrary,  a  few  women  have  recovered,  though  the  number  is 
very  small — so  small  that  when  one  is  called  to  a  case  of  the 
kind,  it  is  his  duty  to  look  upon  his  unhappj^  patient  as  in- 
evitabl}^  doomed  to  die,  unless  he  can  by  some  active  measures 
wrest  her  from  the  grave  already  yawning  before  her." 

"  A  bleeding  vessel  through  which  the  red  stream  of  life  is 
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rushing"  away,  can  be  lig-aturecl.  A  gang-renous  limb  which  is 
destroying  the  possessor  by  sending  its  poisonous  emanations 
to  the  remotest  regions  of  the  body  can  be  amputated.  A 
cancerous  breast,  which  is  sapping  the  vitahty  of  its  victim 
hour  by  hour,  can  be  removed  with  the  prospect  of  temporary 
reUef.  An  aneurism  that  places  life  in  constant  jeopardy,  can 
often  be  cured  by  proximal  or  distal  ligation.  The  tumultu- 
ous action  of  the  heart  organically  diseased  may  be  quieted  till 
nature  restores  the  balance,  after  which  the  person  may  enjoy 
a  long  and  even  a  useful  life.  Even  phthisis  now  counts  its 
many  cures;  but  here  is  an  accident  which  may  happen  to  any 
wife  in  the  most  useful  period  of  her  existence,  which  good 
authorities  have  said  is  never  cured;  and  for  which  even  in 
this  age,  when  science  and  art  boast  of  such  high  attainments, 
no  remed.y,  either  medical  or  surgical,  has  been  tried  with  a 
single  success.  From  the  middle  of  the  eleventh  centurj-,  when 
Albucasis  described  the  first  known  case  of  extra-uterine  preg- 
nanc3%  men  have  doubtless  watched  the  life  ebb  rapidy  from 
the  pale  victim  of  this  accident  as  the  torrent  of  blood  is  poured 
into  the  abdominal  cavity,  but  have  never  raised  a  hand  to 
help  her.  Surely  this  is  an  anomaly,  and  it  has  no  parallel  in 
the  whole  history  of  human  injuries.  The  fact  seems  incred- 
ible, for  if  one  life  is  saved  by  active  interference  it  va^y  be 
triumphantly  pointed  to  as  the  first  and  only  instance  of  the 
kind  on  record.  In  the  whole  domain  of  surgery — for  we  can- 
not look  to  other  than  surgical  measures  under  the  circum- 
stances— there  is  now  left  no  field  like  this.  In  this  accident, 
if  in  any,  there  is  certain  death.  How  often  do  we  see  persons 
recover  from  injuries  which  their  surgeons  tell  them  will  be 
mortal,  if  the^^  do  not  submit  to  a  grave  and  terrible  opera- 
tion, and  which  with  a  dogged  determination  they  refuse  to 
have  performed,  preferring  to  perish  rather  than  to  suffer 
such  grave  bodily  mutilation;  or  else,  with  a  keener  instinct, 
they  foresee  a  happier  result  and  get  well  notwithstanding 
the  evil  prognostications  of  the  surgeon  and  in  defiance  of  all 
the  laws  wiiich,  as  man  with  his  fallible  knowledge  supposes, 
govern  human  injuries.  But  in  rupture  of  an  extra-uterine 
foetal  sac,  in  the  early  stages  of  pregnancy,  a  whole  lifetime — 
a  whole  century — is  not  enough  to  enable  one  person  to  make 
two  errors  in  regard  to  the  prognosis  of  this  accident." 

"  The  only  remedy  that  can  be  proposed  to  rescue  a  woman 
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under  these  unfortunate  circumstances  is  g-astrotomy — to 
open  the  abdomen,  tie  the  bleeding-  vessels,  or  to  remove  the 
sac  entire.  The  first  sug-g-estion  of  performing-  g-astrotomy 
to  save  a  woman  d3ing-  from  early  rupture  of  the  cj^st,  came, 
so  far  as  we  know,  from  our  countryman  Dr.  Harbert,  while  to 
Rogers  belong-s  the  credit  of  formulating-  the  arg-uments  in 
favor  of  this  practice  and  bring-ing-  them  prominently  before 
the  profession.  Since  he  wrote  the  same  plan  of  treatment 
has  been  advocated  by  Meadows,  Hewitt,  and  Greenhalg-h  in  a 
discussion  before  the  Obstetrical  Society  of  London.  Koeberle, 
Behier,  Schroeder,  and  Atlee  countenance  the  proceeding-,  but 
no  person  has  yet  performed  g-astrotomy  for  the  relief  of  this 
accident.  The  great  impediment  to  the  adoption  of  this 
treatment  is  the  uncertainty  of  diagnosis." 

Mark  the  importance  of  the  last  sentence,  which  I  have 
italicized,  for  this  sentence  it  is,  reiterated  by  almost  every 
writer  on  abdominal  surg-ery  up  to  1878,  and  continued  as  a 
tendency  by  a  g-reat  many  still,  which  has  stood  in  the  way 
of  our  success.  I  have  long-  since  thrown  it  to  the  winds,  and 
when  I  find  my  patient  "  in  danger  of  death  from  conditions 
within  the  abdomen  which  do  not  seem  to  be  clearly  of  a  malig-- 
nant  nature,  but  a  correct  diag-nosis  of  which  is  impossible,  I 
open  the  abdomen  and  at  once  make  the  diag-nosis  certain  and 
a  successful  treatment  possible." 

This  is  the  rule  I  laid  down  in  1878,  adding-  to  it,  for  other 
purposes,  that  I  did  the  same  thing-  when  "  the  conditions  were 
such  that  the  patient's  life  was  miserable  by  reason  of  suffer- 
ing- which  could  not  be  relieved,  or  at  least  had  not  been— by 
all  other  measures."'  The  result  has  been  an  enormous  advance 
in  abdominal  surg•er3^  obtained  only  after  a  severe  strug-gle 
with  the  authority  of  the  elders,  who  asserted  that  the  abdomen 
was  a  reg-ion  into  Avhich  the  writs  of  ordinary  surg-ical  laws 
should  not  run. 

This  principle  of  exploration  is  nothing-  new,  in  fact  the  wa}^ 
it  is  sometimes  used  or  rather  abused  is  almost  horrible.  I  once 
saw  a  surgeon,  who  is  now  a  baronet  and  has  a  Court  appoint- 
ment, remove  a  breast  w^ith  a  tumor  in  it.  After  he  had  the 
whole  thing-  away  in  his  hands,  he  drew  his  knife  across  the 
tumor  and  out  spurted  a  lot  of  pus,  "  laudable  pus."  He  had 
made  his  exploration  after  the  treatment  was  complete.  If 
he  had  explored  first  his  diag-nosis  would  have  been  completed. 
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liis  blunder  saved  and  the  radical  and  exag'gerated  treatment 
rendered  wholly  unnecessary.  I  have  similarl^^  seen  a  limb 
amputated  for  a  sequestrum  opening- into  the  knee  joint,  which 
a  preliminar}^  exploration  would  have  shown  to  be  capable  of 
removal  without  amputation  and  the  limb  would  have  been 
saved.  Crowds  of  illustrations  of  this  kind  of  theory  could  be 
g-iven;  showing-,  in  the  first  place,  that  complete  accuracy  of 
diagnosis  is  no  more  possible  in  the  breast  than  it  is  in  the  ab- 
domen, that  exploration  is  a  sound  principle  when  there  is 
doubt,  and  that  many  g-hastly  blunders  would  be  saved  if  the 
practice  were  extended  into  general  surg-ery.  Absolute  ac- 
curacy of  diag-nosis  in  the  abdomen  is  very  far  from  being- 
possible;  only  the  ig-norant  assert  that  it  is,  and  only  fools 
wait  for  it. 

After  the  terrible  lesson  given  to  me  by  Mr.  Hallwrig-ht's 
case,  I  did  not  see  another  example  of  ruptured  tubal  preg'- 
nancy,  or  one  which  I  suspected  to  be  of  that  nature  till  I  was 
called  to  Wolverhampton  b}^  Mr.  Spackman,  on  June  17th, 
1S83.  There  could  be  no  doubt  as  to  the  nature  of  the  case, 
and  Mr.  Spackman  was  fully  aware  of  it  before  I  was  sum- 
moned. The  patient  was  clearly  dying- of  a  hemorrhage,  and  I 
at  once  advised  abdominal  section.  The  foetus,  about  the 
twelfth  week,  was  Ijing  among  masses  of  clot  and  coils  of 
intestine  and  to  these  latter  the  partially  extruded  placenta 
had  obtained  new  attachments.  These  I  cautioush^  separated 
and  occasioned  fast  and  copious  bleeding  at  every  point.  I 
wasted  much  time  in  trying  to  stop  this  hemorrhage,  so  that 
bj'  the  time  the  operation  was  finished  my  patient  was  practi- 
cally dead.  We  got  her  to  bed  alive,  and  that  is  all  that  can 
be  said.  I  thought  much  about  this  case,  for  it  was  a  bitter 
disappointment;  I  thought  I  should  achieve  a  triumph  and  I 
had  only  a  failure.  But  my  conclusion  was  speedily  arrived 
at  that  I  had  blundered,  that  the  true  metliod  of  operating  in 
such  a  case  was  to  separate  adhesions  rapidly,  regardless  of 
bleeding,  and  make  at  once  for  the  source  of  the  hemorrhag'e, 
the  broad  ligament,  tie  it  at  its  base,  and  then  remove  the 
ovum  debris  and  clots  at  leisure.  This  I  have  done  now  in 
thirt^'-nine  cases,  with  one  death,  and  I  think  I  may  fairly  say 
that  I  have  really -achieved  a  surgical  triumph.  My  example 
has  been  widely  followed,  and  the  success  is  almost  uniform. 

The  diagnosis  of  tubal  pregna  ncy  before  rupture  of  the  tube 
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is  not  eas3',  as  I  have  said,  because  the  patients  do  not  claim 
our  attention.  What  symptoms  there  are,  as  in  the  solitary 
case  where  I  had  a  chance  of  making  a  diagnosis,  are  merely 
those  of  tubal  occlusion  and  distention — matters  very  easy  to 
diagnose  and  to  treat.  If  I  ever  should  make  a  diagnosis  of 
tubal  pregnancy  before  rupture  I  should  advise  its  immediate 
removal  by  abdominal  section  as  being  more  certain  and  far 
more  safe  than  the  fancy  methods  of  puncturing  the  cyst  and 
injecting  poisonous  fluids  or  passing  through  it  some  kind  of 
galvanic  current.  There  can  be,  there  clearly  is,  from  the  state- 
ments of  those  who  have  tried  these  plans,  neither  certainty" 
nor  safety  about  them;  and  thej^  will  commend  themselves 
only  to  such  as,  by  lack  of  courage  and  skill  to  obtain  good 
results,  have  only  bad  records  to  show  in  abdominal  section. 

The  diagnosis  of  tubal  pregnancy  at  the  time  of  rupture 
ma}^  be  made  with  certainty  seven  times  out  of  eight,  and 
may  be  guessed  at  in  the  eighth  instance.  They'  are  too  seri- 
ous to  be  lightly  regarded  at  any  time,  and  are  practically 
coincident  with  those  of  pelvic  ha?matocele.  If  the  rupture 
takes  place  into  the  broad  ligament  they  are  the  symptoms  of 
extra-peritoneal  ha^matocele.  If  the  rupture  takes  place  into 
the  peritoneal  cavity  they  are  the  characteristic  and  most 
serious  group  which  belong  to  intra-peritoneal  hsematocele. 

No  more  appropriate  place  than  this  occurs  to  me  to  dis- 
cuss this  much-confused  question,  if  for  no  other  reason  than 
that  I  have  never  seen  an  intra-peritoneal  hgematocele  that  was 
not  due  to  a  ruptured  tubal  pregnancy;  and  very  many  cases 
of  extra-peritoneal  hajmatocele  (effusions  of  blood  into  the 
broad  ligament)  have  undoubtedly  been  tubal  pregnancies 
which  have  ruptured  between  the  peritoneal  folds  of  that  im- 
portant structure.  The  difference  between  them  is  all  impor- 
tant in  every  way,  for  the  intra-peritoneal  ruptures  seem  to  be 
almost  uniformly  fatal,  while  the  extra-peritoneal  hema- 
toceles, whether  arising  from  tubal  pregnancies  or  not,  should 
certainly  be  left  to  take  their  own  course,  unless  they  give  signs 
that  they  are  suppurating. 

A  most  especial  interest  was  given  to  this  question  by  a 
trial  which  took  place  at  Liverpool  some  two  j'ears  ago,  which 
raised  the  whole  question,  and  displayed  the  extraordinary 
confusion  which  existed  then  in  the  professional  mind  upon  it. 

The  first  important  contribution  to  the  literature  of  pelvic 
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or  abdominal  ha?matocele  was  the  work  of  Bernutz  and 
Goupil,  translated  by  Dr.  Alfred  Meadows,  and  published  by 
the  New  Sydenham  Society  in  its  English  form  in  18GG.  It 
appears  to  me  a  matter  of  g-reat  regret  that  the  writers  of 
our  text-books  on  gynecology  have  so  neg'lected  this  admir- 
able work,  most  of  them  seem  never  to  have  read  it  at  all,  and 
in  those  where  it  is  quoted  it  is  clear  that  nearly  every  one  of 
the  writers  has  failed  to  understand  the  meaning  of  the  French 
author.  An  instance,  by  no  means  remarkable  as  an  excep- 
tion, may  be  found  in  one  of  the  most  recent  text-books  on 
gynecology — that  by  Dr.  Emmet,  of  New  York,  and  we  see 
that  throughout  his  chapter  on  thissubject  this  confusion  is 
rem arkabl}' prevalent.  The  chapter  begins  with  the  definition 
that  hagmatocele  is  an  "  accidental  collection  of  blood  in  the 
pelvis,  either  m  the  peritoneal  cavit}",  or  outside  the  peri- 
toneum, or  within  the  connective  tissue  of  the  pelvis."  This 
definition  is  faulty  to  begin  with,  because  the  second  and  third 
varieties  must  of  course  be  classed  tog'ether,  and  to  class  under 
the  same  name — the  common  name  of  hematocele — two  con- 
ditions which  must  be  so  absolutely  apart  as  hemorrhage 
within  the  peritoneal  cavity  and  hemorrhage  outside  it,  is  the 
ver^^  fountain  and  orig'in  of  all  the  confusion  which  has  arisen. 
Dr.  Emmet  quotes  Nelaton  as  having  given  the  first  accurate 
description  of  the  pathology  of  the  lesion;  but  in  reality 
Nelaton's  views,  from  the  very  words  he  coined  to  express 
them,  are  very  largely  answerable  for  the  confusion.  M. 
Nelaton  regarded  the  origin  of  hagmatocele  as  being  from  the 
rupture  of  a  Graafian  follicle,  the  bleeding  naturally  gravitat- 
ing from  the  surface  of  the  ovary  to  the  bottom  of  Douglas's 
cul-de-sac,  the  most  dependent  point,  and  for  this  the  term  he 
invented  was  "  retro-uterine  hsematocele."  On  page  228,  Dr. 
Emmet  gives  a  diagram  labelled  a  "  retro-uterine  htematocele  " 
in  which  the  section  of  the  blood-clot  is  clearly  enough  placed 
behind  the  uterus,  but  a  glance  at  it  will  show  that  such  clot 
never  could  possibly  arise  from  an  ovary,  so  that  either  Dr. 
Emmet  is  wrong  in  his  notions  of  the  pathology,  or  he  has  al- 
together misunderstood  M.  Nelaton.  On  page  231  he  gives  a 
diagram  which  is  really  the  diagram  intended  by  Nelaton, 
but  in  which  the  blood-clot  is  peri-uterine,  and  therefore  the 
case  in  the  second  instance  comes  under  the  definition  and  title 
which  we  owe  to  Simpson. 
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BetAveen  the  appearance  of  the  first  real  essay  on  the  sub- 
ject by  Bernutz  in  1848,  and  the  translation  of  his  larger  work 
in  1866,  a  great  man^^  contributions  to  the  literature  of  this 
subject  were  made,  each  of  which  advanced  some  peculiar 
theory  on  the  subject,  and  to  all  of  these  there  may  be  urg-ed 
the  objection  that  they  were  too  exclusive,  and  they  did  not  in 
an^^  instance,  as  it  appears  to  me,  g'rasp  the  whole  pith  of  the 
case.  The  word  "  ha^matocele "  is  a  convenient  though  not 
very  accurate  term,  and  so  long  as  it  is  limited  to  the  idea  of 
an  effusion  of  blood  it  may  be  taken  as  the  basis  of  our  consid- 
eration. The  moment,  however,  such  terms  as  true  hajma- 
tocele  and  false  hsematocele  were  introduced  confusion  reigned 
supreme.  Bernutz  held  that  true  hsematocele  consisted  of  an 
effusion  of  blood  within  the  peritoneal  cavity,  while  Simpson 
argued  that  it  could  never  be  an  intra-peritoneal  effusion. 
What  I  am  inclined  to  advise,  and  for  reasons  that  will  be 
given  immediately,  is  that  the  phrase  "pelvic  ha^matocele" 
ought  to  be  retained  to  cover  all  effusions  of  blood  which  have 
their  origin  in  the  pelvis.  This  I  advise  because  it  would  cover 
the  vast  majority  of  cases  of  effusion  of  blood  into  the  peritoneal 
cavity;  for  if  we  exclude  the  results  of  traumatic  lesion,  there 
are  very  few  effusions  of  blood  into  the  peritoneal  cavity  which 
have  not  a  pelvic  origin — a  fact  which  is  at  once  indicated  by 
the  extreme  rarity  of  the  occurrence  in  men.  With  this 
simplification  we  can  look  over  the  great  bulk  of  the  literature 
on  this  subject  with  a  certainty  of  arriving  at  more  logical  con- 
clusions than  if  we  did  not  accept  the  limitation.  Bernutz  and 
all  other  writers  agree  in  recognizing  the  fact  that  any  effu- 
sion of  blood  must  be  regarded  rather  as  a  symptom  than  a 
disease  of  itself,  and  this  is  true  enough  if  we  are  discussing 
merely  the  etiology  of  the  condition;  but  if  we  regard  the  con- 
dition in  itself  as  an  entity  we  certainly  cannot  accept  this  as 
a  limitation,  for  whatever  the  origin  of  the  effusion  may  be  the 
moment  the  effusion  is  in  existence  it  becomes  in  itself  a  dis- 
ease, and  sometimes  an  extremely  severe  one.  But  in  the  two 
great  classes  into  which  I  am  about  to  divide  hematocele  this 
is  far  more  true  about  the  first  class  than  it  is  about  the  second, 
and  this  is  the  first  indication  that  we  get  of  the  differences 
which  are  found  to  exist  between  the  two  classes.  This  differ- 
ence is  created  db  initio  by  differences  in  the  anatomical  rela- 
tions of  the  ett'usion. 
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In  tho  pelvis — indeed  we  may  take  the  whole  abdomen  and 
say  in  the  ahdomen — an  eirusion  of  blood  must  be  either 
within  the  peritoneum  or  outside  it.  And  let  us  just  speak 
for  a  moment  on  what  the  primary,  what  the  initial  result  is 
in  any  effusion  of  blood  under  these  tw-o  different  circum- 
stances. Let  us  take  an  imaginary  case  of  rupture  of  a  blood- 
vessel in  the  neighborhood  of  the  kidney  by  reason  of  a  blow  or 
other  injury.  Effusion  of  blood  in  that  neig-hborhood  must  of 
necessity  be  extra-peritoneal;  it  would  travel  through  the 
cellular  tissue,  and  by  reason  of  the  -ver}^  fact  it  liad  so  to 
travel,  provided  there  was  no  rupture  of  a  vessel  into  the  pelvis 
of  the  kidney,  the  effusion  would  be  limited,  the  interstices  of 
the  cellular  tissue  would  form  the  very  best  of  all  known 
heemostatics,  and  I  find  it  difficult  to  imagine  that  an  eflfusion 
of  blood — let  us  call  it  a  renal  ha^matocele — in  the  neighbor- 
hood of  the  kidne.y  could  be  so  extensive  as  to  be  fatal,  always 
supposing  it  was  not  a  main  trunk  which  had  been  wounded. 
But,  on  the  other  hand,  if  we  imagine  from  some  cause  or  other 
a  blood-vessel  of  the  kidnej"  bursting  into  the  cavity  of  the 
peritoneum,  there  would  be  no  natural  hsemostatic  to  assist  it 
in  the  arrest  of  the  hemorrhage;  the  bleeding  would  go  on 
indefinitely,  and  unless  some  means  could  be  secured  to  assist 
nature  in  arresting  it,  the  patient  would  almost  with  certainty 
die. 

Let  us  noW'  take  another  illustration.  Suppose  that  a 
small  vein  on  the  posterior  peritoneal  surface  of  the  uterus 
were  to  rupture  and  to  bleed  into  the  peritoneal  cavity.  There 
the  blood  would  of  course  naturally  tend  to  coagulate,  but  not 
in  the  same  w^ay  as  when  extravasated  into  the  connective 
tissue.  All  of  us  who  have  experience  in  abdominal  surgery 
know  that  when  blood  flows  in  quantity  into  the  peritoneal 
cavit}^  probably  by  reason  of  its  dilution  by  the  lymph  always 
present  there,  and  easily  excited  into  excessive  flow  by  any 
abnormal  condition,  it  does  not  show  much  tendency  to  coagu- 
late, save  in  a  very  fitful  and  fragmentary  w^aj^  One  of  the 
most  remarkable  proofs  of  this  is  the  influence  of  the  drainage- 
tube  in  arresting  hemorrhage.  If  the  cavity  is  kept  dry  by 
frequent  withdrawal  of  blood  and  serum  oozing  from  torn 
pelvic  adhesions,  the  bleeding  will  soon  stop;  but  if  drainage  is 
not  kept  up  the  bleeding  will  probably  prove  fatal. 

Supposing',  on  the  other  hand,  that  a  small  vein  should 
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rupture  in  the  tissue  and  between  the  folds  of  the  broad  Hg-a- 
ment,  we  should  ag-ain  have  exactl}'  the  same  condition  as  I 
have  imagined  to  occur  about  the  kidney;  in  fact  it  would  be 
still  more  marked,  for,  in  the  first  place,  the  cellular  tissue 
through  which  the  bleeding  could  permeate  is  much  more 
limited  in  quantitj^  than  it  is  in  the  neighborhood  of  the  kid- 
ney. Again,  we  have  a  space  between  the  folds  of  the  broad 
ligament  which  is  not  capable  of  rapid  distention  to  an  in- 
definite extent.  The  broad  ligament  when  distended  forms  a 
limited  cavity,  and  we  shall  then  have  tw^o  processes  by  which 
the  tendencj^  to  excessive  hemorrhage  is  arrested;  the  first  is 
the  natural  tendency  on  the  part  of  the  interstices  of  the 
broad  ligament  to  limit  the  bleeding";  and  again  the  pressure 
of  the  broad  ligament  itself,  as  a  membrane  distended  and 
resisting  further  distention,  exercises  pressure  upon  the  bleed- 
ing point  and  becomes  a  powerful  natural  haemostatic. 

These  anatomical  considerations  alone,  were  they  supported 
by  no  other  facts  at  all,  would  be  enough  to  persuade  us  into 
an  acceptance  of  the  division,  which  has  often  been  described 
but  never  precisely  laid  down  by  writers  of  this  subject,  of 
pelvic  hasmatocele  into  the  two  classes  of  extra-peritoneal  and 
intra-peritoneal ;  the  former  corrected  and  checked  by  two 
powerful  ag-encies  which  are  absent  in  the  latter,  while  the 
hemorrhage  in  intra-peritoneal  hasmatocele  is  actually  favored 
by  the  dilution  of  the  blood  as  it  passes  out  of  the  bleeding: 
vessels.  The  confusion  which  has  arisen  from  a  want  of  the 
recognition  of  the  two  classes  of  cases  of  intra-  and  extra-peri- 
toneal, may  be  seen  by  taking  up  anj^  text-books  on  the  sub- 
ject, and  turning'  to  the  allusions  which  are  made  as  to  the 
frequency  of  the  occurrence  of  h^ematocele  or  to  its  differential 
diagnosis  and  still  more  to  the  treatment.  Thus,  Dr.  Emmet 
saj^s :  "  If  we  liinit  the  acceptation  of  the  term  '  ha^matocele ' 
to  an  accumulation  of  blood  passing  into  the  peritoneal  cavity, 
the  accident  is  comparatively  a  rare  one;  but  if  it  is  held  to 
embrace  all  blood  accumulations  in  the  pelvis,  the  occurrence 
is  certainly  a  far  more  common  one  than  the  profession  at 
large  have  any  conception."  If  we  accept  the  first  sentence 
of  this  passage  as  alluding  to  intra-peritoneal  htematocele  the 
statement  is  relatively  correct;  and  if  we  accept  the  second 
sentence  as  referring  to  extra-peritoneal  hsematocele  the  state- 
ment is  absolutely  exact;    but  if  we  go  a  few  more  pages 
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fui'llier  on  in  Dr.  Emmet's  book  we  fmd  him  attempting"  to 
malvc  a  dilFerential  diagnosis  between  hasmatocele — of  which 
he  has  g-iven  no  precise  definition  either  for  extra-  or  intra- 
peritoneal effusion — and  tubal  preg-nancy,  and  the  confusion 
becomes  positively  amazing;  for  it  will  be  seen  as  we  proceed 
tliat  for  intra-peritoneal  hsematocele  by  far  the  most  common 
cause  is  the  tubal  pregnancy  for  which  Dr.  Emmet  desires  to 
find  a  differential  diagnosis.  Tliis  is  what  he  sa^'S  upon  treat- 
ment: "Surgical  interference  has  been  advocated  by  many  in 
its  practice,  and  been  urged  as  the  necessar^^  procedure  at  an 
early  stage.  Unquestionably  cases  must  occur  when  the  sur- 
geon would  be  wanting  in  sense  of  duty  if  he  did  not  assume 
the  responsibility  and  puncture  the  mass.  But  with  a  large 
majority  of  cases  such  interference  would  be  criminal,  as  it 
needlessly  places  the  life  of  the  patient  in  jeopard3^"  Here, 
again,  what  Dr.  Emmet  says  is  absolutely  true  about  extra- 
peritoneal liaematocele,  and  it  is  absolutely  untrue  about  intra- 
peritoneal effusion.  I  only  desire  to  say  that  I  have  taken  up 
Dr.  Emmet  as  an  example  of  this  confusion  in  English  writ- 
ings, not  because  he  is  worse  than  others,  but  merely  because 
his  work  happened  to  be  the  first  text-book  on  gj-necology 
which  caught  my  eye  as  I  started  to  write  this  lecture.  If  we 
accept  the  anatomical  and  j)hysical  facts  before  alluded  to  as 
a  basis,  we  shall  find  that  it  is  not  a  difficult  matter  to  recon- 
cile a  very  large  number  of  discordant  facts  and  many  dis- 
crepancies in  the  views  of  various  authorities;  in  fact,  the 
whole  story  of  htematocele  may  be  reduced  from  confusion  into 
order.  We  shall  find  also  that  the  two  varieties  of  ha?ma- 
tocele  are  different  in  their  relative  frequency,  in  their  causa- 
tion, in  their  history,  and  of  course  particularly  in  their  rela- 
tive fatalit^'^,  different  in  their  symptoms  and  the  signs  by 
which  they  may  be  diagnosed,  and,  finally,  in  their  demand  for 
surgical  interference. 

Dr.  Bernutz  has  expressed  an  opinion  to  which  I  have 
already  alluded,  "  that,  the  bloody  tumor  which  is  left  as  the 
remains  of  a  hemorrhage  has  no  right  to  be  regarde'd  as  a 
specific  disease  apart  from  what  has  caused  it."  This  is  true, 
I  hold,  of  intra-peritoneal  ha^matocele,  but  not  of  the  extra- 
peritoneal variety.  When  hemorrhage  into  the  broad  liga- 
ment occurs,  the  arrest  of  the  hemorrhage  has  already  been 
brought  about,  in  the  vast  majority  of  cases,  \)y  Nature's  own 
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methods,  probably  even  before  tlie  accident  has  been  diag-- 
nosed,  and  therefore  all  we  have  to  do  with  is  the  thrombus, 
and  in  the  g-reat  bulk  of  cases  that  may  be  and  generally  is 
let  alone.  But  cases  do  arise,  as  I  shall  tell  you  by-and-by, 
when  it  becomes  a  serious  disease,  for  if  the  sac  of  the  broad 
lig-ament  bursts  into  the  peritoneal  cavity  the  haemostatic 
pessure  is  relieved  and  bleeding-  goes  on,  the  two  forms  of  the 
lesion  co-exist,  and  the  patient  bleeds  to  death.  That  such  an 
ending  may  occur  and  has  actually  occurred  is  known  by  a 
case  I  shall  quote  as  a  result  of  this  secondary  rupture  of  the 
broad  ligament  pregnane}''  cyst,  the  primary  rupture  having- 
taken  place  at  the  ordinary  period  and  the  direction  of  rup- 
ture being  into  the  cavity  of  the  broad  ligament.  The  sec- 
ondary rupture  takes  place  into  the  cavity  of  the  peritoneum 
and  proves  fatal.  I  have  seen  no  such  case,  but  more  than 
one  is  faithfully  recorded  by  Bernutz,  and  such  a  case  is 
recorded  by  Goupil,  and  is  a  perfect  example  of  what  I  can 
full}"  believe  to  be  possible,  though  I  have  not  seen  it,  therefore 
I  quote  it  at  length. 

S ,  aged  thirtj^-two,  from    a    delay    in   menstruation 

thought  herself  pregnant,  and  regarded  a  metrorrhagia  which 
occurred,  as  an  abortion,  though  she  had  seen  no  trace  of  an 
ovum.  On  admission,  the  abdomen  was  distended,  and  very 
tender  on  pressure,  and  it  was  resonant  on  percussion.  The 
cervix  was  open  and  the  uterus  was  pushed  somewhat  to  the 
left  and  forward  by  an  enormous  swelling-  which  was  behind 
it.  The  posterior  cul-de-sac  was  occupied  by  a  fluctuating- 
tumor  which  was  felt  filling-  up  the  pelvis  entirely  and  the 
fluctuation  was  very  distinct.  The  diagnosis  was  (and  I  re- 
gard it  as  one  of  the  most  brilliant  on  record)  intra-  and  extra- 
peritoneal blood  tumor,  probabl}^  accompanied  by  extra-uterine 
gestation.  She  gradually  grew  worse  and  died  on  the  third 
day  after  admission.  She  died,  because  in  1855  M.  Nonat, 
under  whose  care  she  was,  had  not  been  infected  by  the  "  rest- 
less spirit  of  surgery  let  loose  "  since  1878,  which  has  done  so 
much  to  save  cases  such  as  this. 

The  post-mortem  record  of  this  case,  however,  is  a  perfectly 
peculiar  record  of  facts.  In  the  peritoneal  cavity  about 
twenty-five  ounces  of  black  fluid  blood  and  clot  were  found 
constituting  the  intra-peritoneal  hcematocele,  the  cause  of  the 
patient's  death.  When  that  was  removed  an  ovoid  tumor  was 
V— 33 
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observed  covered  by  the  peritoneum  of  the  broad  lig-ament. 
It  seemed  to  be  formed  by  a  mass  of  blood.  This  was  the 
extra-peritoneal  hsematocele.  At  the  bottom  of  the  left  recto- 
uterine ciil-de-sac  the  peritoneum  forming*  the  posterior  layer 
of  the  broad  ligament  presented  a  perforation  with  a.  com- 
munication between  the  recto-vaginal  cul-de-sac  and  the  cellu- 
lar tissue  separating-  the  peritoneal  layers  of  the  left  broad 
ligament.  On  making  an  incision  into  the  ovoid  tumor  a 
small  foetus  was  discovered. 

The  importance  of  this  record  cannot  be  overestimated, 
for  it  proves,  as  I  shall  show  afterward,  how  some  cases  of 
broad  ligament  hiEmatocele  arise.  It  shows  that  broad  liga- 
ment hasmatocele  may  occasionally  be  fatal  b}'-  becoming 
intra-peritoneal  hsematocele,  and  it  shows  us  (this  case  has 
shown  me)  how  thirty-eight  out  of  forty  of  such  cases  may  be 
saved  from  death.  Further,  it  proves  what  is  perhaps  not 
very  pertinent  to  the  present  discussion,  that  the  views  I  have 
advanced  about  the  tubal  ofigin  of  all  extra-uterine  pregnan- 
cies are  correct.  The  only  other  case  of  this  kind  familiar  to 
me  is  one  very  imperfectly  narrated  by  Duverney,  as  having 
occurred  in  1712.  These  two  cases  are  all  the  records  I  have 
found  of  the  coincidence  of  intra-  and  extra-peritoneal  ha?ma- 
tocele,  and  the  combination  was  due  in  both  instances  to  rupture 
of  a  broad  ligament  pregnanc3^  with  hemorrhage  into  the  peri- 
toneum. Both  cases  ended  fatally  by  reason  of  the  hemor- 
rhage into  the  peritoneum.  I  have  seen  dozens  of  cases  of 
broad  ligament  hsematocele  and  have  never  met  with  a  fatal 
one.  I  have  seen  neai-ly  eighty  cases  of  intra-peritoneal 
ha3matocele  all  resulting  in  death  save  those  (with  two  ex- 
ceptions) in  W' hich  abdominal  section  was  performed  for  the 
purpose  of  obviating  death,  so  that  we  find  a  very  wide  differ- 
ence in  the  results  of  the  two  classes  of  cases  in  m^^  experience. 
It  will  also  be  found  that  when  the  real  difference  between  the 
varieties  is  understood,  it  will  explain  all  the  discrepancies  in 
the  views  held  by  various  authors  and  all  the  confusion  will 
vcease. 

I  propose  to  deal  first  of  all  with  the  extra-peritoneal 
liaimatocele  and  to  give  first  in  detail  two  cases  which  prove 
in  every  way  its  character  and  relations,  and  which  illustrate 
also  two  of  the  exceptional  instances  in  which  it  requires  to  be 
interfered  with. 
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C.  T.,  aged  twenty-six,  was  placed  under  my  care  in  Decem- 
ber, 1883,  by  Dr.  Faussett,  of  Tamworth,  on  account  of  a  large 
parovarian  tumor.  I  operated  on  January  3d,  1884,  and  re- 
moved a  c^^stoma  of  the  left  ovar3"  weighing-  fourteen  pounds. 
There  were  no  adhesions,  the  pedicle  was  long  and  thin,  and 
the  operation  was  as  easy  as  possible.  A  metrostaxis  appeared 
about  twenty-four  hours  after  the  operation,  as  is  usual  after 
such  operations,  the  only  peculiarity  in  this  instance  being 
that  the  loss  was  very  abundant.  It  suddenly  ceased  after 
being  present  for  about  twelve  hours  and  immediately  the 
patient  was  in  great  pain.  From  having  seen  the  same  acci- 
dent under  similar  circumstances  \qxj  frequently,  I  knew  at 
once  what  had  happened.  I  examined  and  found,  as  I  sus- 
pected, a  large  h[Ematocele  of  the  left  broad  ligament.  The 
hsematocele  increased  slowly  in  size  until  a  tumor  could  be  felt 
above  the  brim  of  the  pelvis,  and  the  patient  suffered  greatly. 
I  also  found  that  the  rectum  was  completely'  blocked,  as  I  had 
seen  it  often  before,  by  a  stricture  caused  b,y  the  effused  blood 
dissecting  round  the  rectum  outside  the  peritoneum.  This  is 
one  of  the  signs  of  broad-ligament  hsematocele  which  has  not 
3'et  been  noted  by  an}'  writer  with  whose  work  I  am  acquainted, 
and  it  is  of  great  importance.  It  does  not — indeed  it  cannot 
— occur  in  an  intra-peritoneal  effusion.  In  the  case  of  C.  T.,  I 
tapped  the  hasmatocele  from  the  vagina  and  drew  off  a  large 
quantity  of  tarry  blood,  but  in  fourteen  or  fifteen  hours  the 
sac  had  filled  again,  and  the  patient  had  become  exsanguine. 
I  therefore  re-opened  the  abdomen,  opened  the  distended  cav- 
ity of  the  broad  ligament,  emptied  out  the  blood  fluid  and 
clots,  sponged  it  out  with  vinegar  and  water,  fastened  the 
edges  in  the  aperture  to  the  edges  of  the  parietal  wound,  and 
placed  in  a  drainage-tube.  The  patient  then  made  a  rapid 
recover3^  I  ovAj  wish  to  emphasize  the  fact  that  this  second 
operation  made  it  absolutely  certain  that  the  effusion  was 
in  the  cavity  of  the  broad  ligament,  and  not  in  the  peritoneal 
cavity,  for  the  peritoneal  covering  of  the  blood  mass  was  per- 
fectly free  from  adhesions,  and  its  entire  relation  could  be  made 
out  with  the  greatest  ease,  quite  as  easy  as  if  it  had  been  a 
post-mortem  instead  of  an  ante-mortem  examination. 

The  second  case  was  one  in  which  a  tubal  pregnane^'  had 
ruptured  into  the  broad  ligament,  and  the  subsequent  effu- 
sion of  blood  was  so  great  that  it  caused  complete  obstruction 


498  Ectopic  Pregnancy  and  Pelvic  Hcsinatocele. 

of  the  rectum  by  annular  constriction.  The  diag-nosis  of  broad 
Hg-amcnt  haimatocele  was  easy  enough,  but  I  did  not  diagnose 
its  cause,  for  the  patient  had  never  missed  a  period.  She  had 
been  married  four  years  and  had  never  been  pregnant.  Sud- 
denly she  exiDcrienced  violent  pelvic  pain  while  eng-aged  in 
some  social  amusement  and  the  symptoms  so  rapidly  advanced 
that  in  about  four  hours  she  was  collapsed.  I  was  called  to 
her  and  found  a  larg'e,  ovoid,  well-defined  and  quite  firm  tumor 
above  the  brim  of  the  pelvis,  the  roof  quite  fixed  by  an  effusion 
wliich  followed  the  archings  of  the  pelvic  fascia  and  completely 
blocked  the  rectum.  It  was  so  firm  that  I  decided  not  to  tap 
it  but  to  open  the  abdomen,  and  it  was  well  I  did  so.  Next 
morning- 1  carried  out  my  proposal  and  removed  from  the  cav- 
ity of  the  broad  lig-ament  about  two  pounds  of  blood-clot  and 
a  foetus  and  placenta  of  about  the  ninth  week.  I  sponged  out 
the  cavity  with  vineg-ar  and  water,  stitched  the  opening"  in 
the  broad  ligament  to  the  opening  in  the  abdominal  wall,  as 
in  the  operation  for  pelvic  abscess,  and  the  patient  made  a 
rapid  recovery. 

This  case  proves  that  tubal  pregnancies  rupturing-  into  the 
broad  ligament  {c,  in  the  scheme)  ma3^  occasionally  require 
interference  at  the  time  of  primarj"  rupture. 

Speaking"  of  a  series  of  cases  by  Nonat,  M.  Bernutz  says 
very  quaintly  that  there  should  have  been  at  least  one 
necropsy  in  order  to  demonstrate  the  legitimacy  of  the  differ- 
ent diag-noses — that  is,  between  what  he  calls  true  (intra- 
peritoneal) and  spurious  (extra-peritoneal)  hasmatocele.  But 
these  five  cases  recorded  by  M.  Nonat  are  precisely  in  point  in 
the  present  discussion,  for  four  of  them  were  diag-nosed  by 
that  eminent  g-yntecologist  as  being-  the  subjects  of  extra- 
peritoneal eifusion,  and  they  all  recovered,  while  the  patient 
in  whom  he  dig-nosed  intra-peritoneal  hematocele  died,  and  M. 
Bernutz  was  g-ratified  by  an  accurate  post-mortem  record. 
Nothing-  could  prove  more  satisfactorily  than  this,  w^hat  I 
contend  for,  that  it  is  the  anatomical  relations  of  the  two  kinds 
of  hemorrhag-e  which  make  all  their  differences,  and  now  Ave 
examine  them  carefully  before  death,  and  by  that  very  exam- 
ination prevent  death  by  curing  them,  we  g-et  the  first  corrob- 
oration of  all  that  M.  Bernutz  has  said. 

Of  extra-peritoneal  haematocele  there  are  only  two  causes 
known  to  me,  one  very  common,  and  one  relatively  rare.     The 
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first  is  sudden  arrest  of  metrostaxis,  which  may  either  be  nor- 
mal menstruation  or  the  pseudo-menstruation  which  occurs  so 
constantl}^  after  abdominal  operations.  The  first  case  I  have 
just  detailed  is  a  typical  example  of  what  occurs  very  often 
after  any  operation  on  the  broad  ligament,  and  to  the  inex- 
perienced surgeon  is  a  fertile  source  of  worry.  The  accident 
is  always  indicated  by  the  sudden  access  of  pain,  and  often  an 
alarming  feeling  of  faintness.  The  pulse  always  rises,  and 
sometimes  the  temperature  does  so  too.  On  examination  the 
uterus  will  be  found  to  be  fixed  on  one  side,  sometimes  on 
both,  and  this  occurs  with  a  suddenness  that  puts  inflamma- 
tory effusion  out  of  the  question  altogether.  In  the  majority 
of  cases  the  effusion  is  not  extensive  enough  to  be  felt  above 
the  brim  of  the  pelvis,  but  in  severe  cases  it  is,  and  then  it 
forms  a  rounded  and  distinctly  limited  tumor,  with  a  feeling 
of  distinct  fluctuation.  This  upward  limitation  of  the  tumor 
and  a  distinct  vaulting  of  the  upper  surface,  the  effusion  of 
blood  round  the  rectum,  and  a  peculiar  concave  vaulting  of 
the  lower  surface  of  the  mass,  form  the  characteristic  signs  of 
extra-peritoneal  effusion  of  blood.  The  mass  is,  in  fact,  like  an 
irregularly  shaped  jelly-fish,  rounded  above,  concave  below, 
and  this  shape  is  uniformly  regulated  by  the  relations  of  the 
peritoneum  and  pelvic  fascia.  The  edges  of  the  mass  are  felt 
to  fade  off  downward  on  the  walls  of  the  pelvis,  just  as  the 
groins  of  a  Norman  crypt  fade  off  on  the  brackets  or  capitals 
which  support  them.  The  effusion  of  the  iiitra-peritoneal 
hcematocele,  contained  in  the  rounded  cavity  of  the  retro- 
uterine cul-de-sac,  bulges  into  the  vagina  like  a  dilated  bag. 
I  cannot  form  any  exact  estimate  of  how  many  cases  of  these 
operative  haematoceles  I  have  seen,  but  it  certainly  is  not  less 
than  fifty,  and  is  more  likely  to  be  seventy  or  eighty,  and  I 
have  been  induced  to  meddle  only  with  the  one  I  have  'nar- 
rated. In  every  case  in  which  I  have  diganosed  the  condition 
the  patient  has  recovered,  and  in  the  necropsies  which  have 
been  made  upon  cases  operated  upon  by  me  no  record  of  the 
incident  occurs,  so  that  I  conclude  it  is  an  accident  very  nearly, 
if  not  quite,  devoid  of  inortalit3\  Its  only  drawback  is  that  it 
delays  convalescence  for  ten  or  fourteen  days,  and  otherwise  I 
believe  it  to  be  of  no  account  at  all. 

Extra-peritoneal  effusion  of  blood  is  also  ver3^  common  apart 
from  cases  of  operation,  but  by  reason  of  the  same  sudden 
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arrest  of  a  metrostaxis.  Its  symptoms  in  such  cases  are  very 
much  what  I  have  described — sudden  pain,  a  feehng-  of  faint- 
ness  in  severe  cases,  with  a  rise  of  pulse,  and  even  of  tempera- 
ture. On  examination  the  uterus  is  felt  fixed  and  g-enerally 
pushed  forward  with  a  bog-gy  swelling-  behind  or  on  one  side 
of  the  uterus,  and  if  the  effusion  be  larg-e  the  mass  is  felt  dis- 
tinctly hmited  by  the  distended  broad  ligament  above  the  brim 
of  the  pelvis,  this  latter  condition  being  the  essential  diagnostic 
difference  between  the  two  varieties  of  hematocele.  An  intra- 
peritoneal hemorrhage  unhmited  in  quantity  or  b^^  membrane 
has  never  yet  been  felt  by  me  as  a  defined  tumor  above  the 
brim,  and  I  have  now  had  a  large  experience  of  such  cases  in 
whicli  the  diagnosis  was  confirmed  by  operation  or  post- 
mortem examination. 

Cases  of  effusion  of  blood  into  the  broad  ligament  by  sud- 
den arrest,  or  at  least  associated  with  sudden  arrest  of  men- 
struation, are,  as  I  have  said,  very  common,  and  I  am  sure 
that  large  numbers  of  these  occur  without  the  patients  think- 
ing it  worth  while  to  ask  for  medical  assistance,  and  the^^  get 
quite  well  without  it.  It  is,  as  I  have  said,  a  condition  proba- 
bly almost  free  from  primary  mortality,  and  has  onh'  a  re- 
mote secondarj^  mortality  when  one  thrombus  breaks  down  and 
suppurates,  and  bring's  about  the  tedious  condition  of  pelvic 
abscess. 

Effusion  of  blood  into  the  broad  ligament  also  occurs  from 
another  cause,  much  more  rare  and  probably  much  more 
fatal,  certainly  much  more  serious — I  mean  rupture  of  a  tuba 
pregnancy  about  the  twelfth  week  of  its  existence  into  the 
cavity  of  the  broad  ligament.  It  is  now  pretty  well  admitted 
that  the  scheme  of  the  pathology  of  extra- uterine  pregnancy 
which  I  have  just  g"iven  in  detail  covers  and  explains  all  the 
facts  of  that  curious  condition,  and  now  it  is  capable  of  being- 
used  to  help  us  to  understand  pelvic  heematocele.  Briefly,  to 
recapitulate  what  I  have  said  at  length  elsewhere,  this  view 
is  that  impregnation  under  normal  conditions  can  and  does 
occur  only  in  the  uterus.  So  long-  as  the  ciliated  epithelium  is 
in  action  in  the  tubes,  spermatozoa  cannot  enter  them,  and 
the  ovules  cannot  adhere  to  their  walls.  But  the  moment  an 
ovule  reaches  the  cleansed  and  fresh  endometrium  infiltrated 
with  spermatozoa,  its  adhesion  occurs.  Destruction  of  the 
ciliated  epithelium  of  the  tubes  by  desquamative  salpingitis. 


Ectopic  Pregnancy  and  Pelvic  Heematocelc.  501 

or  otherwise,  reduces  the  internal  tubal  surface  to  the  condi- 
tion of  that  of  the  endometrium,  and  then  entrance  of  the 
spermatozoa,  impregnation,  and  adhesion  of  the  ovum  are 
possible,  and  we  have  the  occurrence  of  tubal  preg'nancy.  The 
tube  is  distended  by  the  g-rowing"  ovum,  and  as  it  is  not  cap- 
able of  indefinite  distention  it  ruptures,  and  the  seat  of  rup- 
ture seems  to  be  determined  by  the  site  of  the  placenta  where 
the  sinuses  have  so  channelled  the  walls  as  to  weaken  them 
greatly.  A  glance  at  a  section  of  a  Fallopian  tube  will  show 
(see  p.  466)  that  there  are  two  areas  in  that  section  which  will 
severally  give  very  different  results,  as  one  or  other  of  them  is 
the  site  of  the  rupture.  One  is  much  the  smaller  of  the  two, 
and  is  situated  between  the  layers  of  the  broad  ligament, 
forming,  as  it  were,  an  ideal  roof  to  the  cavity  of  that  space. 
Rupture  here  of  course  means  that  hemorrhage  occurs  into 
the  cavity  of  the  broad  ligament,  and  that  an  extra-peritoneal 
hasmatocele  results.  Such  a  case  may,  as  I  have  already 
proved  from  Bernutz,  become  fatal  in  its  later  course  by  a 
further  and  second  rupture  of  the  broad  ligament  cj^st  and 
hemorrhage  into  the  peritoneal  cavity.  But  I  feel  sure  that 
the  great  majority  of  these  cases  end  then  and  there  by  the 
natural  cure  as  mere  extra-peritoneal  ha^matoceles;  the  ovum 
dies  and  ever^'thing  is  absorbed  (e  in  my  tabulated  scheme). 
I  am  quite  sure  that  I  have  watched  several  cases  of  this  kind. 
In  the  minority  of  cases  the  ovum  is  not  killed  but  develops 
into  a  broad  ligament  pregnancy  {d  in  my  tabulated  scheme), 
formerly  known  as  the  "  sous-peritoneo-pelvienne  "  variety  of 
Dezeimeris.  I  have  had  seven  cases  of  this  kind  which  I  have 
operated  upon,  saving  five  of  the  mothers  and  three  of  the 
children.  Every  one  of  the  cases  of  extra-uterine  pregnancy 
operated  upon  at  or  after  the  full  time  with  which  I  am 
familiar,  comes  easily  within  this  explanation,  and  it  makes 
quite  simple  what  is  an  otherwise  wholly  unintelligible  jumble 
in  physiology  as  well  as  pathology.  These  cases  may  die  at 
an,y  point  of  their  subsequent  progress  up  to  the  full  time,  and 
then  either  remain  quiescent  as  lithopedia  {g  in  the  scheme), 
or  may  suppurate  and  be  discharged  in  various  directions  {h 
in  scheme).  The  conclusions,  therefore,  are  that,  save  under 
three  sets  of  circumstances,  extra-peritoneal  hasmatocele  is  an 
accident  perfectly  free  from  danger.  These  are  (a)  when  a 
secondary  rupture  of  the  cyst  occurs  with  continued  bleeding 
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into  the  peritoneum;  (6)  when  it  is  merely  a  stage  in  the 
growth  of  extra-uterine  pregnancy;  (c)  when  it  g'oes  on  to 
suppuration,  a  condition  I  shall  refer  to  in  its  proper  place. 

I  do  not  think  that  suppuration  of  a  broad  lig-ament  heema- 
tocele  is  very  couiuion,  and  j^'et  I  have  met  with  quite  a  large 
number  of  cases.  Of  course  by  the  ordinary  methods  of  pro- 
ceeding, and  those  which  certainly  ought  to  be  adopted  in 
the  milder  cases,  it  would  be  very  difficult  indeed,  if  not  im- 
possible, to  make  anj^thing  like  an  exact  differential  diagnosis 
between  a  suppurating  ha3matocele  of  the  broad  ligament  and 
several  other  conditions  which  I  need  not  specificallj^  allude  to, 
and  therefore  any  assertions  concerning  them,  after  dealing 
with  them  as  they  used  to  be,  and  as  I  say  they  ought  to  be 
dealt  with  in  the- majority  of  instances,  by  tapping  from  the 
vagina,  may  easily  be  met  b}'  the  criticism  adopted  by  M. 
Bernutz  against  M.  Nonat,  that  at  least  one  necropsy  ought 
to  be  in  existence  to  prove  the  assertions.  I  have,  however, 
already  pointed  out  that  an  abdominal  section  performed  be- 
fore death  is,  for  such  a  purpose  as  this,  quite  as  satisfactory 
as  a  post-mortem  examination.  In  the  sixty-third  volume  of 
the  Transactions  of  the  Royal  Medical  and  Chirurgical  Society 
I  published  a  series  of  six  cases  in  which  I  had  adopted,  for 
reasons  of  extreme  seriousness,  an  abdominal  section  for  deal- 
ing with  pelvic  abscesses  which  otherwise  would  have  opened 
out  in  the  usual  disastrous  waj^s.  I  say  there  that  "  these  six 
cases  have  all  been,  so  far  as  I  can  discover,  cases  of  suppura- 
tion occurring-  in  pelvic  hcematoceles,"  and  I  may  at  once  dis- 
miss this  question  by  saying  briefly  that  this  depended  upon 
the  fact  that  in  clearing  out  the  cavity  of  the  abscesses  I  re- 
moved a  considerable  quantity  of  laminated,  broken  down,  old 
clot.  All  these  cases  were  undoubtedly  extra-peritoneal 
hajmatoceles. 

Of  these  cases  I  select  onl}^  one  as  a  characteristic  example, 
to  illustrate  alike  their  pathology  and  treatment;  and  the  his- 
tory of  the  case  is  eminentlj^  suggestive  that  it  had  its  origin 
in  a  broad-ligament  pregnancy. 

The  patient  was  sent  to  me  by  Dr.  Flynn,  of  Birchills,  now 
of  Kingstown,  Dublin.  She  was  forty-five  years  of  age,  and 
had  never  been  pregnant  save  one  doubtful  miscarriage  soon 
after  marriage  nineteen  years  before.  Symptoms  resembling 
those  of  hi^matocele  had  occurred  eight  months  before  (after 
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an  ai'rest  of  menstruation  for  three  months)  I  saw  her,  and 
since  that  time  she  had  been  losing-  flesh,  had  lost  her  appetite, 
was  troubled  by  constant  thirst  and  nig'ht  sweats,  and  had  a 
rising"  nigiit  temperature.  The  uterus  was  fixed  in  a  mass  of 
effusion  occupying-  the  left  broad  ligament  and  partly  the 
rig-ht  one  also,  and  the  mass  on  the  left  side  encircled  the 
rectum,  forming-  a  pronounced  stricture  of  the  rectum,  as 
hgematoceles  of  the  left  broad  lig-ament  frequently  cause.  No 
point  of  fluctuation  could  be  felt  in  the  pelvis,  but  the  symp- 
toms pointed  clearly  to  the  presence  of  pus.  I  therefore  de- 
termined to  open  the  abdomen,  and  readily  obtained  the  con- 
sent of  my  colleague  to  this  proceeding-,  A  large  abscess  was 
opened  just  behind  the  base  of  the  bladder,  between  which  and 
the  uterus  it  principally  lay,  but  stretching-  round  behind  the 
rectum.  The  floor  and  posterior  wall  of  the  abscess  were 
found  to  consist  of  old  laminated  blood  clot,  so  that  its  orig'in 
had  been  in  a  blood  effusion  into  the  broad  lig-ament.  A  g-lass 
drainag-e-tube  was  inserted  and  this  was  chang-ed  for  one  of 
Chassaig-nac's  wire  tubes  on  the  eleventh  day  after  operation. 
She  sat  up  on  the  twentj^-flrst  day  and  the  tube  was  finally 
removed  on  the  twenty-sixth.  She  went  home  on  the  thirtieth 
day  perfectly  well  and  has  remained  so  ever  since,  now  nearly 
eig-ht  years. 

About  thirty  of  such  cases  have  been  operated  on  by  me 
and  have  all  recovered.  I  say  about  thirty  because  I  could 
not  be  sure  that  all  these  cases  of  pelvic  abscess  originated  in 
suppurating-  haimatocele,  and  I  can  form  no  estimate  of  how 
manj^  of  these  were  orig-inallj^  cases  of  tubal  preg-nancies 
bursting-  into  the  broad  hg-ament  and  then  suppurating,  but 
I  suspect  that  more  than  half  of  them  were. 

Therefore,  I  conclude  that  extra-peritoneal  htematocele 
arising-  from  tubal  preg-nancy,  thoug-h  rarel3^  fatal,  has  serious 
consequences  in  a  fairly  larg-e  proportion  of  cases.  How  differ- 
ent it  is  with  intra-peritoneal  liEematocele  from  the  same 
cause,  I  have  already  sufficiently  indicated.  My  first  experi- 
ence of  this  condition  was  one  of  the  saddest  thing-s  I  have 
ever  known,  a  young  married  lady,  one  of  the  most  charming- 
and  brilliant  of  women,  the  daughter  of  an  author  known 
wherever  the  English  language  is  spoken,  the  wife  of  one  of 
the  most  brilliant  of  surgeons,  died  after  a  short  illness,  and 
after  a  post-mortem  examination,  a  ruptured  tubal  pregnancy 
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was  found  to  be  the  cause  of  an  enormous  intra-peritoneal 
hivMuatocelo.  Another  case  of  immense  im^Dortance  in  my  own 
experience,  and  I  venture  to  think  of  still  greater  importance 
in  the  history  of  surg-ery,  I  have  already  given,  because  from 
that  point  we  have  been  able  to  fulfil  the  indications  so  urgently 
presented  by  the  quotations  I  have  made  from  John  Parry. 

During  the  twenty  years  which  elapsed  between  the  case 
I  am  speaking  of,  and  the  first  of  my  surgical  ante-mortem 
experiences  of  these  dreadful  accidents,  I  had  seen  at  least 
twent3^-three  cases  of  a  similar  kind,  and  therefore  I  can  en- 
tirely confirm  what  M.  Goupil  says  of  these  cases  to  this  effect 
— "  So  frequent  is  the  occurrence  of  intra-pelvic  "  (b3'  this  he 
means  the  true  or  intra-peritoneal)  "htematocele  that  I  have 
made  an  analysis  of  forty-two  of  my  cases,  which  are  irrefut- 
able as  to  their  diagnosis."  He  gives  us  the  causes  of  these 
cases.  1.  Hemorrhage  caused  by  the  rupture  of  dilated  utero- 
ovarian  veins,  2.  Hemorrhage  from  rupture  of  the  ovary. 
3.  Hemorrhage  caused  by  rupture  of  the  Fallopian  tube.  4. 
Hemorrhage  from  the  foetal  cj^st  itself  having  ruptured;  and 
he  says,  "  The  largest  number  of  cases  fall  under  the  last  head  " 
— 5.  Hemorrhage  within  the  foetal  cyst.  Probabl^^  now,  M. 
Goupil  would  group  the  last  three  causes  under  one  head — 
at  least  I  certainly  should.  At  another  place  he  says  that 
ruptured  tubal  pregnancies  are  very  common;  for  according 
to  Nonat,  Baudelocque  saw  five  examples  in  three  months,  and 
I  know  that  any  one  who  takes  a  research  in  our  serial  litera- 
ture will  find  them  in  abundance.  The  final  argument  as  to 
their  not  being  so  rare  as  our  text-books  seem  to  assert,  is  the 
fact  that  between  January,  1883,  and  July,  1888,  I  operated 
upon  thirty-nine  cases,  and  succeeded  in  saving  thirty-seven 
of  them— a  very  striking  contrast  to  the  old  plan  of  letting 
them  alone  to  die.  I  have  never  seen  a  case  of  suspected  rup- 
ture, or  one  in  which  we  suspected  intra-peritoneal  effusion  of 
blood,  recover  if  left  alone. 

As  to  the  causes  of  intra-peritoneal  hemorrhage  I  have 
been  able  to  speak  only  of  two  from  personal  experience— the 
first,  and  by  far  the  most  common,  being  ruptured  tubal  preg- 
nancy. The  second  is  hemorrhage  from  some  torn  adhesions 
or  badly-tied  vessel  after  an  abdominal  section.  Thus,  I  tied 
the  pedicle  of  one  ovarian  tumor  with  catgut,  and  the  patient 
died  on  the  fourth  day  after  the  operation.     I  found  a  large 


Ectopic  Pregnancy  and  Pelvic  Hceuiatoccle.  505 

intra-peritoneal  liEematocele  due  to  the  dig-estioii  and  loosening" 
of  the  ligature.  In  searching-  the  literature  of  this  question 
I  have  found  one  case  due  to  the  rupture  of  an  aneurism  of 
the  coeliac  axis,  and  a  larg-e  number  of  cases  having-  a  traumatic 
origin  chiefly  from  rupture  of  the  liver.  Bernutz  and  Goupil 
have  collected  a  few  instances  due  to  rupture  of  dilated  uterine 
and  ovarian  veins  not  connected  with  preg-nancy;  also  two 
cases  of  rupture  of  the  ovary  in  preg-nancy.  But  ever^^where 
the  evidence  is  overwhelming-  that  the  most  fertile  source  of 
this  most  fatal  accident  is  rupture  of  a  Fallopian  tube  dilated 
by  a  fertilized  ovum.  In  very  many  of  these  cases  a  feature 
of  g-reat  interest  is  the  fact  that  the  first  attack  of  hemor- 
rhage is  generally  not  fatal,  and  that  the  records  yield  incon- 
testable evidence  that  it  may  require  the  repeated  occurrence 
of  bleeding  to  bring  about  the  fatal  issue.  In  some  of  these 
attacks  hemorrhage  seems  to  have  been  separated  by  long 
intervals.  Thus,  one  case  recorded  as  having  occurred  in  the 
Maison  d'Accouchement  in  181G,  where  the  history  makes  it 
evident  that  the  tubal  rupture  occurred  at  the  usual  time  in 
the  third  month,  the  fatal  hemorrhage  did  not  occur  till  the 
sixth  month  of  extra-uterine  gestation.  In  this  case  the  foetus 
was  found,  so  that  there  could  be  no  doubt  as  to  the  nature  of 
the  case. 

But  in  some  of  the  instances  recorded  by  Bernutz  and  Goupil 
themselves — and  I  prefer  their  facts  to  all  others,  being  as 
they  are  so  carefully  sifted  and  so  free  from  anj^  efforts  to 
theorize — it  seems  to  me  that  the  history  was  that  of  tubal 
rupture,  repeated  hemorrhage,  absorption  of  the  gelatinous 
foetus,  and  final  death  from  hemorrhage;  so  that  when  the 
post-mortem  was  made,  the  absence  of  a  foetus,  which  the 
authors  note,  blinded  them  to  the  real  nature  of  the  case. 
That  the  foetus  ma}^  disappear  b3^  absorption  is  made  certain 
b}^  my  own  experience.  I  have  removed  it  only  twelve  times 
in  my  forty  cases,  though  I  have  found  the  placenta  in  every 
one.  Thus,  case  thirty-two  in  the  work  of  Bernutz  and  Goupil 
is  an  mstance  of  fatal  intra-peritoneal  h^ematocele  due  to  a 
ruptured  Fallopian  tube  which  was  distended  by  a  tumor  to 
the  size  of  a  pigeon's  q^^.  I  have  no  doubt  that  a  microscopic 
examination  of  the  tumor  would  have  shown  it  to  have  been 
a  placenta.  I  think  that  this  explanation  applied  to  many  of 
the  carefully  recorded   cases  of  these  distinguished  French 
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authors,  in  which  the  details  i^iven  would  incline  us  to  char- 
acterize them  as  being"  identical  with  that  which  was  the 
subject  of  the  recent  lamentable  trial  at  Liverpool.  There 
are  half  a  dozen  cases  in  Bernutz's  book  which  are  identical 
with  that  case,  except  that  they  were  all  fatal,  whereas  the 
Liverpool  case  was  successful,  the  patient  having-  been  saved 
from  death  by  surg-ical  pluck  and  skill.  That  woman's  peri- 
toneum was  occupied  by  a  quantity  of  blood-clot  and  blood 
serum  so  g-reat  that  it  could  be  recog-nized  b3'  palpation  before 
the  operation.  One  of  the  Fallopian  tubes  was  the  source  of 
hemorrhage  because  it  had  a  quantity  of  blood  and  blood-clot 
in  it  when  removed.  Here  is  a  case  almost  identical,  taken 
from  the  " Lancet "  of  1848.  "A  woman  ag-ed  twent3^-eight 
was  suffering-  from  rheumatism,  when  she  was  suddenly  seized 
with  nausea,  vomiting-,  and  pain  in  the  right  side  of  the  ab- 
domen; her  face  became  anxious  and  pallid,  the  pulse  imper- 
ceptible, the  extremities  cold,  and  the  respiration  oppressed, 
in  short,  collapse  was  complete,  and  she  died  in  twenty-four 
hours,  evidentl}^  from  internal  hemorrhage.  On  opening  the 
abdomen  a  quantitj^^  of  blood  was  seen,  but  no  rupture  of  any 
of  the  viscera  could  be  detected.  In  the  pelvis  a  clot  was 
found  in  the  left  Fallopian  tube.  On  separating  the  uterus, 
its  cavity  was  filled  with  muco-sanguineous  fluid  and  lined  with 
a  decidual  membrane.  The  left  tube  contained  a  clot  of  blood 
the  size  of  an  almond.  About  an  inch  from  the  uterus  at  the 
upper  part  of  this  tumor  was  a  rent,  and  within  was  a  small 
sac,  so  compressed  and  deformed  by  the  clot  that  it  was  im- 
possible to  say  whether  or  not  it  was  an  ovum.  The  left 
ovar^^  was  the  size  of  an  apple,  filled  with  blood  and  ruptured." 
Another  case  on  the  author it^^  of  Dr.  Tilt  is  given  by  Ber^ 
nutz  at  page  196:  "A  multipara, aged  thirty-seven, was  seized 
with  lumbar  pain,  the  menses  were  four  days  late,  the  left 
hypogastric  region  became  tender,  and  some  tympanites  and 
vomiting  followed.  She  succumbed  in  ten  days.  On  post- 
mortem examination  there  was  general  peritonitis,  a  large 
clot  of  blood  filled  the  left  iliac  fossa  and  pelvic  cavit^^  the 
uterus  was  normal  in  size,  and  the  appendages  on  the  right  side 
healthy;  the  left  half  of  the  uterus  and  its  appendages  were 
larger  and  more  distended  than  the  right;  the  Fallopian  tube 
midway  the  size  of  a  nut;  a  probe  introduced  at  the  fimbriated 
extremity  passed  into  a  cavity  in  the  centre  of  the  clot,  which 
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dilated  that  portion  of  the  tube."  Another  on  pag'e  19T  is  to 
the  same  effect :  "  On  post-mortem  examination  all  the  ab- 
dominal org'ans  were  observed  to  be  quite  healthy,  but  very 
bloodless.  In  the  pelvis  a  large  quantity  of  blood  was  dis- 
covered, clotty  and  fluid.  After  careful  examination  of  the 
principal  blood-vessels,  arterial  and  venous,  without  discover- 
ing- anything-  abnormal  the  uterus  was  examined,  tog-ether 
with  its  appendag-es  and  the  source  of  the  hemorrhag-e  was 
soon  apparent,  a  small  rupture  of  the  rig-ht  Fallopian  tube 
being-  discovered  at  about  half  an  inch  from  its  distal  extremity; 
blood  was  oozing-  from  it,  and  it  was  evident  tliat  this  was  the 
seat  of  the  bleeding.  The  tube  itself  was  also  a  g-ood  deal  en- 
larged.'' 

Dr.  Goodall  also  g-ives  a  fatal  case  where  death  occurred 
from  about  eig'ht  pounds  of  blood  being-  lost  from  the  Fallopian 
tube,  thoug-h  there  was  no  evidence  of  a  tubal  preg-nancy. 

Case  2  g-iven  by  Bernutz  (pag-e  208)  is  extremely  instructive, 
because  it  is  a  fatal  case  of  hemorrhag-e  from  the  Fallopian 
tube  in  a  young-  woman,  ag-ed  twenty-two,  due  apparently  to 
measles.  "On  post-mortem  examination  hemorrhag-e  was 
found  to  have  proceeded  from  the  left  Fallopian  tube,  which 
was  distended  to  the  size  of  the  index  fing-er,  and  contained 
about  two  ounces  of  blood,  partly  fluid,  partly  coag-ulated,  and 
throug-h  the  abdominal  orifice  as  much  as  sixteen  ounces  of 
blood  had  escaped  into  the  pelvis.  These  samples  of  htema- 
tocele  occurring-  in  rubeola,  scarlatina,  and  variola,  demon- 
strate that  this  accident  may  occur  in  an^'  severe  fever." 

Finally,  I  wish  to  refer  to  a  case  orig-inally  contributed  to 
the  ''London  and  Edinburg-h  Monthly  Journal  "for  1841,  be- 
cause it  establishes  beyond  all  doubt,  that  fatal  hemorrhag-e 
can  occur  from  the  Fallopian  tube  into  the  peritoneum,  under 
circumstances  where  the  occurrence  of  rupture  of  the  tube  by 
an  ovum  is  out  of  the  question.  An  illustration  of  the  tube  is 
g-iven.  "  A  larg-e  quantity  of  blood  was  effused  into  the  ab- 
domen and  pelvis,  mostly  coagulated  but  partly  fluid.  At 
first  it  was  impossible  to  say  whence  all  this  blood  came,  but 
on  examining-  the  pelvic  viscera  solid  coag-ula  were  observed 
protruding-  from  the  open  orifices  of  the  Fallopian  tubes.  The 
tubes  themselves  were  filled  with  blood  and  distended  at  a 
short  distance  from  the  uterus  up  to  the  distal  extremity. 
The  condition  of  the  parts  is  ver^^  well  shown  in  the  accom- 
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pan3'hig"  sketcli,  which  represents  the  serious  state  of  one  of 
the  tubes  and  the  appearance  of  the  clot  attached ;  the  latter 
has  a  sort  of  lobulated  appearance  produced  by  the  constric- 
tions exerted  upon  it  in  its  passage  along-  the  tube.  The  other 
tube  was  the  same.  The  greater  jiart  of  tlie  blood  found  in 
the  pelvis  escaj^ed  from  the  tubes  no  doubt  in  a  fluid  state,  but 
that  which  was  attached  to  the  tubes  was  coagulated  before 
it  left  the  canal,  as  is  evident  from  its  shape." 

Concerning"  the  prognosis  of  such  cases  Goupil  says:  "It 
is  but  too  true,  I  fear,  that  we  are  authorized  in  saying,  that 
all  the  cases  of  intra-peritoneal  hemorrhage  arising  from 
extra-uterine  preg-nancy  end  in  death — in  fact  all  the  cases 
that  I  have  quoted  have  terminated  in  death ;  g-enerally  it  has 
taken  place  in  a  few  hours  or  days,  and  though  death  has  been 
delaj^ed  for  six  months  (as  in  the  case  already  quoted)  it  is 
wholly  exceptional."  This  was  absolutely  true  in  my  own  ex- 
perience till  I  was  emboldened — shall  I  say  till  I  was  shamed 
— by  Mr.  Hallwright's  case,  into  opening  the  abdomen  and 
saving"  their  lives. 

We  come  to  the  following  conclusions:  That  in  the  great 
majority  of  cases  of  extra-peritoneal  hi^matocele,  even  when 
due  to  ectopic  pregnancy,  the  disease  may  generally  be  left 
alone,  being  rarely  fatal,  and  that  it  is  to  be  interfered  with 
onlj'  when  suppuration  or  extreme  hemorrhage  has  occurred. 
That,  on  the  contrary,  intra-peritoneal  ha^matocele  is  fatal 
with  such  almost  uniform  certainty  that  so  soon  as  it  is  sus- 
pected the  abdomen  must  be  opened  and  the  hgemorrhage 
arrested.  In  the  overwhelming  majority  of  cases  the  source 
of  the  haemafocele  will  be  found  in  the  broad  ligament,  and 
then  it  can  be  dealt  with,  and  with  every  prospect  of  success. 
If  any  one  objects  to  this  I  appeal  ag-ain  to  the  canon  of  sur- 
gery which  is  of  uniform  application:  For  surgical  hemor- 
rhage cut  down  and  tie  the  bleeding-  point;  if  a  big-  branch  of 
the  femoral  artery  were  bleeding-  my  colleagues  who  deal  in 
such  cases  would  cut  down  and  tie  it.  Wh3^  should  Poupart's 
ligament  be  a  line  of  demarcation  within  which  this  surgical 
writ  will  not  run  ?  Why  should  my  friend  Mr.  Bryant  be 
allowed  to  do  to  the  external  iliac  artery  what  I  am  prohibited 
from  doing  to  the  internal  iliac  division  ?  Indeed,  at  page  202 
of  Bernutz  and  Goupil's  work  they  assert  this  principle :  "  The 
indication  in  such  a  case  is  plain — we  must  stop  the  hemor- 
rhage." 
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A  very  admirable  contribution  lias  recentl,y  appeared  from 
the  pen  of  Professor  Charles  A.  L.  Read,  of  Cincinnati,  which 
has  so  completely  corroborated  what  I  had  already  published 
on  the  matter  that  I  venture  to  make  some  abstractions  from 
his  writing's. 

"It  is  stated  'hy  Mr.  Lawson  Tait/  in  the  Ing-leby  Lec- 
ture for  188G,  that  Bernutz,^  in  ISiS,  was  the  first  to  recog'- 
nize  the  causal  relationship  existing-  between  tubal  preg"- 
nancy  and  hajmatocele,  and  to  indicate  the  proper  line  of 
treatment,  viz.,  laparotomy  and  ligature.  I  am  disposed  to 
accept  this  claim  for  Bernutz,  so  far  as  it  relates  to  a  sugg-es- 
tion  of  treatment;  but  I  must  insist  that  all  the  essential  con- 
ditions of  intra-abdominal  accumulations  of  blood  from  rup- 
tured tubal  preg-nancy  were  recognized  and  described^  by 
one  of  Mr.  Tait's  own  countrymen,  Dr.  John  Burns,  of  Glas- 
gow, as  early  as  1814.  It  is  true,  Burns  does  not  use  the  word 
*"  ha^matocele,'  which  was  coined  by  Nelaton  a  quarter  of  a 
century  later,  and  is  such  a  positive  misnomer  that  it  had 
better  never  have  been  coined  at  all. 

" Burns,  however,  said  that 'the  sac  mig'ht  burst  and  the 
patient  die  from  hemorrhage.^  He  clearh^  described  the  sub- 
sequent changes  when  he  said  that  '  irritation  is  produced,  in- 
flammatory symptoms  supervene,  and  hectic  takes  place.^ 
He  still  further  indicated  his  insight  into  these  cases  when  he 
said  of  them  that  '  the  most  frequent  termination  is  that  bj'' 
inflammation  ending-  in  abscess.^  And  I  know  no  better  M^ay 
to  round  out  a  description  of  what  is  now  known  as  heema- 
tocele  than  by  employing-  Burns'  observation  that  the  sup- 
purating contents  of  a  burst  tubal  pregnancy  '^  might  be  en- 
closed in  a  kind  of  cyst  of  lymph.'  Blundell,^  writing-  in  1830, 
recognized  the  same  condition,  and  said  that  he  did  not  doubt 
that  "many  women  die  in  this  waj',  but,  being-  buried  without 
examination,  the  real  cause  of  their  death  is  never  ascertained.' 
He  even  went  so  far  as  to  mention  the  expediency  of  abdom- 
inal incision  for  the  control  of  the  hemorrhage,  but  doubtless 
under  the  pressure  of  the  mediaeval  conservatism  of  Guj-'s 
Hospital — a  conservatism  which  still  exists  in  that  institution 
— he  abandoned  the  idea,  leaving  it  to  be  again  sug-gested  by 
Bernutz  thirty  years  later,  and  finally  to  be  realized  by  Mr. 
Lawson  Tait  after  the  lapse  of  a  half-dozen  decades.  Between 
Blundell  and  Tait,  numerous  writers  touched  upon  both  topics, 
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but  relatively  few  of  them  recognized  that  tubal  pregnancy 
caused  intra-peritoneal  hoematocele.  As  soon  asNelaton,  and, 
subsequently,  Bernutz  and  Goupil, began  to  write  upon  haema- 
tocele,  the  profession  appeared  to  drift  away  from  the  definite 
etiology  and  pathology  so  clearly  outlined  by  John  Burns, 
until  latter-day  authors  attribute  the  condition  to  almost 
ever^^  other  than  what  I  believe  to  be  the  one  most  fruitful 
cause." 

'■'  It  is  fortunate,  however,  that  the  other  side  of  this  im- 
portant pathological  question  has  not  been  entirely  neg-lected. 
From  the  time  Blundell,  in  1830,  and  Bernutz,  in  1848,  guessed 
at  the  nature  of  these  cases  and  suggested  the  expedienc}^  of 
abdominal  section  for  the  control  of  the  progressive  hemor- 
rhage, there  was  no  one  to  put  the  suggestion  into  practice 
until  Mr.  Lawson  Tait,^  in  1883,  did  the  operation.  It  was 
the  beginning'  of  a  new  era  in  the  intelligent  understanding 
and  management  of  these  hitherto  intractable  cases.  Prior 
to  that  time  the  mortality  was  almost  one  hundred  per  cent; 
since  that  time  I  have  heard  of  no  one  losing'  a  case  subjected 
to  Mr.  Tait's  line  of  treatment,  except  in  one  instance,  and 
that  was  a  case  in  Mr.  Tait's  own  hands.  The  pathology  upon 
which  the  treatment  was  based,  and  which  has  been  confirmed 
by  the  revelations  of  the  treatment  itself,  has,  however,  been 
more  generally  accejDted  than  has  the  practice.  Schroeder,® 
J.  Veit,'*  and  Kiwisch  ^  are  among  the  leading  Germans  who 
agreed  with  Fritsch,^  that  'the  most  frequent  source  of  the 
hemorrhage  is  the  ruptured  ovisacs  of  a  tubal  or  other 
extra-uterine  pregnancy.'  Among  gj^itecologists,  Tait, 
Imlach,  Berry  Hart, .  Thomas,  and  Emmet  are  among  the 
most  conspicuous  who  concur  in  the  doctrine,  while  among  the 
obstetricians,  Lusk,  Parvin,  Barnes,  Galabin,  and  Playfair  may 
be  mentioned;  indeed,  it  appears  that  among  those  who  are 
the  closest  students  of  this  question  there  is  practical  unanim- 
ity that  tubal  pregnancy  is  the  most  common  cause  of  intra- 
peritoneal hji^matocelo,  but,  as  I  have  intimated,  there  is  less 
unanimity  on  the  subject  of  treatment.  Why  there  should  be 
variance  on  this  question,  when  there  is  practical  agreement 
on  the  more  primary  and  fundamental  one,  is  not  apparent, 
unless  we  shall  find  that  different  constructions  are  placed 
upon  those  pathological  changes  which  take  place  subsequent 
to  extravasation.     To  my  mind  those  changes  were  described 
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with  great  fidelity  to  truth,  if  not  to  details,  by  John  Burns, 
already  quoted. 

'*  With  this  patholog"}^  as  the  guide,  the  duty  of  the  sur- 
geon with  reg-ard  to  treatment  is,  to  my  mind,  obvious.  It 
is  merely  an  application  of  that  g-eneral  law  of  surg-ery 
which,  as  formulated  by  Tait  and  applied  to  these  cases,  is  as 
follows:  'For  surgical  hemorrhage,  cut  down  and  tie  the 
bleeding  point;  if  a  big  branch  of  the  femoral  arter3'  were 
bleeding,  m^^  colleagues  who  deal  with  such  cases  would  cut 
down  and  tie  it.  Why  should  Poupart's  ligament  be  a  line  of 
demarcation  within  which  this  writ  will  not  run  ?^  Bernutz 
and  Goupil  ""^  say :  '  The  indication  in  such  cases  is  plain  — 
we  must  stop  the  hemorrhage.'  No  person,  I  fancy,  who  prop- 
erly realizes  the  situation  in  the  cases  will  deny  the  propriety 
of  the  proposition;  but  it  occurs  to  me  that  there  are  other 
indications  than  hemorrhage  for  surgical  interference — the 
damaged  tube,  the  foetal  structures,  and  the  placenta  tissue 
demand  attention.  Of  the  latter  tw^o  it  may  be  said  that, 
even  though  they  become  incapsulated  and  partially  absorbed 
and  the  residue  remain  innocuous,  they  cannot  be  considered 
in  a  surgical  sense  other  than  as  foreign  bodies,  and,  as  such, 
constant  menaces  to  the  health  and  life  of  the  patient.  The 
tube  of  necessit^^  becomes  destroyed  as  an  oviduct,  and,  if  left 
intact,  it  will  only  be  to  figure  at  a  later  period  as  a  hoemato- 
salpinx  or  a  pyo-salpinx,  and  conserpientl}'  to  demand  extirpa- 
tion." 

Dr.  Read  concludes  this  paper  with  the  following  summar3' : 
(I)  Intra-peritoneal  ha^matocele  is  an  intra-peritoneal  accu- 
mulation of  blood-  (2)  Ruptured  tubal  pregnancy,  the  most 
common  form  of  extra-uterine  foetation,  gives  rise  to  an  ac- 
cumulation of  blood  within  the  peritoneum.  (3)  In  conse- 
quence of  the  fluid  condition  of  the  extra vasated  blood  and  of 
the  3'ielding  character  of  the  adjacent  tissues,  the  hemorrhage 
has  a  tendency  to  continue.  (4)  In  consequence  of  the  death 
of  the  foetus,  there  is  developed  a  marked  tendencj^  to  sup- 
puration. (5)  In  consequence  of  becoming  a  foreign  body,  the 
product  of  conception,  even  though  it  become  encysted,  is  a 
constant  source  of  danger.  (6)  The  damaged  tube,  if  left  in 
situ,  can  serve  no  other  than  a  pathological  purpose.  (7) 
Abdominal  section  is  therefore  called  for  (o)  to  control  pro- 
gressive hemorrhage,  (b)  to  remove  dangerous  debris,  (c)  to 
V— 33 
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extirpate  worthless  ajipendag-es,  and  (c/)  to  overcome  septic 
conditions. 

I  have  now  to  conclude  this  important  branch  of  my  sub, 
ject  by  submitting"  a  list  of  the  cases,  iDroperly  authenticated- 
as  the  custom  now  is,  in  w^hich  I  have  performed  this  opera- 
tion up  to  time  of  writing.  The  number  is  thirty-nine  (the 
full  number  is  forty,  including-  the  extra-peritoneal  case  given 
on  J).  498),  and  I  need  hardly  sa}'  that  this  number  includes 
every  case  of  the  kind  I  have  done.  There  have  been  onh^ 
two  deaths.  The  first  was  due  to  my  want  of  appreciation  of 
the  proper  principle  of  the  operation,  and  the  second  was  due 
to  the  fact  that  the  patient  was  practically  in  articido  mortis 
when  I  operated,  interference  having  been  too  long  delayed. 
The  results  on  this  list  show  a  very  different  possibility  of 
prognosis  in  this  dreadful  disaster  when  promptly  treated  on 
sound  surgical  principles,  from  that  so  hopelessly  pronounced 
by  Dr.  Parrj^  when  they  are  left  alone :  ''  From  a  careful  ex- 
amination of  this  subject  it  must  be  acknowledged  that  a 
happy  termination  of  the  rupture  of  the  cyst  is  exceedinglj" 
rare."  "  Of  149  cases  in  which  the  ovum  was  located  in  that 
portion  of  the  tube  which  does  not  traverse  the  tissues  of  the 
uterus,  145  died." 


No. 

1. 
2. 
3. 
4. 
5. 
6. 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 


Resideuce. 

.  Wolverhampton 

.Solihull 

.Biriuingham  . . . 
Biruiingham  . . . 
.  Biriuiiighaui  . . . 

.Walsall 

.  Suiethwiek 

.  Biriiiingliaiu  . . . 
.  Birmingham  . . . 
.  Wolverhampton 
.  Birmingham  . . . 
.Birmingham  . . 
.  Bii-mingham  . . . 
.Birmingham  . . . 
.Birmingham  . . . 
.  Wolverhampton 

.Manchester 

.Birmingham  . . . 
.Birmingham  . . . 


CoMPiiETE  List  of  Cases. 

Medical  Attendant.     Age.  Date. 


.Dr.  Spackman  . . 
.  Dr.  Page 

Dr.  Taylor 

.Dr.  Wilson 

.  Di'.  Leech 

.Dr.  G.  Sharpe. . . 

.Dr.  Pitt 

.Dr.  Farncombe  . 

Dr.  AVard 

.Dr.  Scott 

.Dr.  A.  E.  Clarke 

.L.  T 

.Dr.  Whitcombe . 
.Dr.  Whitley  .... 

.L.  T 

.Dr.  Watts 

.Dr.  Walter 

.L.  T 

.L.  T 


41 
40 
37 
27 
34 
28 
31 
30 
35 
41 
30 
37 
25 
34 
42 
31 
26 
28 
42 


17, 

I., 

3, 

III., 

10, 

IV., 

21, 

v.. 

6, 

VI., 

23, 

VII., 

29, 

X., 

28, 

XL, 

9, 

XIL, 

9, 

IL, 

2, 

IV., 

5, 

v., 

11, 

v., 

2, 

VII., 

11, 

VII, 

2 

IX., 

6, 

IX., 

19, 

IX., 

23, 

X., 

1883 

1883 

R. 

1884 

R. 

1884 

R. 

1884 

R. 

1884 

R. 

1884 

R. 

1884 

R. 

1884 

R. 

1885 

R. 

1885 

R. 

1885 

R. 

1885 

R. 

1885 

R. 

1885 

R. 

1885 

R. 

1885 

R. 

1885 

R. 

1885 

R. 
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No. 


Residence. 


Medical  Attendant.     Age. 


Date. 


20.  .Coventry Dr.  Davidson 37 

21 .  Tipton Dr.  Price 24 

22. .  Oldbury Dr.  Cunningham.  35 

28.  .Birmingham Dr.  Wilson 82 

24.  .Tipton Dr.  Price 34 

25.  .Birmingham Dr.  A.  E.  Clarke  .  44 

26.  .Bu-mingham Dr.  Hoare ...  31 

27.  .Hahfax Dr.  Dolan 29 

28 . .  Colef ord Dr.  Prosser 29 

29.  .Walsall Dr.  Gordon 30 

30.  .Birmingham Dr.  Lafarelle 44 

31 . .  Birmingham Dr.  Wilson 29 

32.  .Wrexham Dr.  Williams 37 

33.  .Nottingham Dr.  Hunter 37 

84.  .Birmingham  . . .  .K  T 37 

85 .. Birmingham  ....Dr.  Harmar 41 

36 .  .Birmingham Dr.  Vokes 30 

37. . Kidderminster  .  .Dr.  Jotham 88 

38.  .Derby Dr.  Carter  Wigg  .  27 

39.  .Ilfracombe Dr.  Slade  King. . .  27 

40* .  Birmingham Dr.  Drury 26 

41*. Birmingham Dr.  Bracey 27 

42*. Birmingham Dr.  Hallwright  . .  35 


81, 

X., 

2, 

II., 

3, 

VII., 

16, 

VII., 

27 

IX., 

26, 

I-, 

18 

II., 

17, 

II., 

27, 

IV., 

6 

v., 

19 

IX., 

20 

IX., 

30, 

IX., 

16 

XI., 

16, 

XII., 

(, 

Im 

16, 

II., 

11, 

v.. 

12 

VI., 

9, 

VII., 

28, 

VIII., 

29, 

VIII., 

25, 

IX., 

1885 
1886 
1886 
1886 
1886 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 


R. 

R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R, 


The  patients  were  all  married  women.  Cases  marked  with 
an  asterisk  have  occurred  since  these  lectures  were  written. 

Two  of  these  cases  require  further  details  for  special  reasons, 
the  first  (Number  13),  as  strangely  enoug-h  she  fell  a  victim  to 
a  second  calamity  of  the  same  kind,  and  the  whole  of  her  his- 
\>ovY  is  as  follows : 

On  May  10th,  1885,  Mrs.  E.  R,  aged  25,  was  sent  to  me  by 
Mr.  W.  P.  Whitcombe,  Victoria  Road,  Aston,  suffering  from 
urgent  abdominal  symptoms.  The  history  was  to  the  effect 
that  she  had  been  ailing  from  a  short  time  before  Christmas. 
She  thought  it  was  pregnancy.  Menstruation  had  been  sus- 
pended for  three  months.  In  April  she  had  a  period,  and  again 
earlj^  in  May,  and  at  the  latter  time  she  compained  of  violent 
pains  in  the  lower  abdomen,  and  on  the  9th  she  had  an  attack 
of  fainting  with  vomiting,  the  pain  being  referred  to  the  lower 
abdomen.  When  I  saw  her  she  looked  extremely  ill  and 
ana?mic.  A  large  ill-defined  mass  existed  on  the  right  side  of 
the  uterus  intimately  associated  with  the  organ,  and  the  roof 
of  the  pelvis  was  fixed.  There  was  no  difficulty  in  diagnosing 
the  case  to  be  one  of  ruptured  tubal  pregnancy.     I  opened  the 
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abdomen  on  the  11th,  and  found  the  belly  full  of  blood-clots 
and  bloody  serum.  I  removed  the  right  Fallopian  tube,  which 
was  occupied  by  a  pregnancy  of  about  the  third  month,  and 
in  its  Avails  a  large  rent  had  occurred,  through  w^hich  the  foetus 
and  placenta  were  partly  protruding.  Some  points  of  bleed- 
ing from  the  intestine  required  touching  with  perchloride  of 
iron,  I  inserted  a  drainage-tube,  and  the  patient  made  an  easy 
and  rapid  recovery.  The  case  is  published  in  a  short  paper  on 
Ruptured  Tubal  Pregnancy,  in  the  "  British  Medical  Journal " 
of  December  lOtli,  1885. 

About  eighteen  months  after  this  operation  she  was  con- 
fined of  a  child,  at  the  full  term,  being  attended  by  a  midwife, 
and  there  was  nothing  remarkable  about  the  labor. 

About  fifteen  months  after  this  confinement  she  again  be- 
came pregnant,  and  her  husband  states  that  during  the  period 
of  this  pregnane}^  (which  she  thought  had  turned  four  months) 
she  had  no  sjnnptoms  of  note,  but  only  complained  at  intervals 
of  slight  pain  in  the  abdomen,  but  not  sufficiently  severe  to 
induce  her  to  call  in  medical  assistance.  The  only  point  on 
which  he  la^^s  any  stress  was  that  she  stated  that  she  felt  the 
child  very  plainly,  more  so  it  seemed  to  her  than  at  the  same 
period  in  any  previous  pregnancy. 

Mr.  Whitcombe  was  sent  for  to  see  her  in  the  afternoon  of 
March  9th,  but  he  being  from  home,  the  patient  was  seen  by 
his  assistant  shortly  before  1  o'clock  on  that  day.  She  was 
lying  fully  dressed  on  the  bed,  her  knees  drawn  up,  and  was 
complaining  of  great  pain  in  the  liA'pogastrium.  She  w^as  ex- 
tremely pale  and  almost  pulseless,  and  had  had  some  vomit- 
ing. Mr.  Hall  was  informed  that  only  half  an  hour  before  she 
had  been  cleaning  her  fireplace,  and,  in  the  act  of  stooping-,  was 
seized  with  acute  pain  and  a  feeling  of  faintness.  Stimulants 
were  at  once  administered,  and  every  effort  made  to  restore  her 
without  avail,  and  the  patient  died  shortly  after  5  o'clock, 
clearly  from  internal  hemorrhage. 

Mr.  Whitcombe  made  a  post-mortem  examination,  and  has 
been  kind  enough  to  give  me  the  following  particulars:  He 
found  the  abdomen  full  of  blood-clots  and  fluid  blood;  a  large 
clot  was  adherent  to  a  portion  of  the  placenta  wiiich  protruded 
from  the  uterine  wall,  and  when  this  clot  was  separated  it  had 
a  quantitj^  of  villous  placental  tissue  adherent  to  it.  All  the 
organs  were  A^erv  anemic  and  there  could  be  no  doubt  that 
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the  hemorrhag-e  was  the  cause  of  death.  Mr.  Whitcombe  was 
g-ood  enough  to  bring-  me  the  preparation,  and  aided  by  my 
assistant,  Mr.  Teichehnann,  I  am  enabled  to  g"ive  the  follow- 
ing- report  and  drawing-  of  the  appearances  presented. 

There  can  be  no  doubt  that  the  specimen  represents  an  in- 
terstitial tubal  preg-nancy  of  the  left  side.  The  cavity  in  which 
the  foetus  is  situated  is  separated  from  the  true  uterine  cavity 
\)y  a  strong-  septum  of  uterine  tissue  spring-ing-  from  each  side 
of  the  uterine  walls.  The  under  surface  of  the  septum  and  the 
rest  of  the  uterine  cavity  is  lined  by  hypertrophied  mucous 


Fig. 


-Drawing  from  Preparation  of  Interstitial  Pregnancy  (Case  XUI.)  now  in  Queen's 
College  Museum. 


membrane  (decidua)  (b).  The  stump  of  the  right  Fallopian 
tube  (c)  is  attached  to  what  appears  to  be  the  lower  angle  of 
the  uterus,  but  which  is  really  the  much-displaced  upper  angle. 
This  displacement,  however,  is  only  apparent,  and  arises  from 
enormous  development  of  the  left  cornu  of  the  uterus.  A 
fine  probe  may  be  passed  from  the  true  uterine  cavitj''  into 
this  stump.  The  left  Fallopian  tube  (a),  on  the  contrary,  com- 
municates with  the  cavity  in  which  the  foetus  and  placenta  lie, 
and  the  rupture  has  taken  place  in  the  upper  and  back  part 
of  the  left  uterine  cornu.  In  this  case  we  have  the  almost 
incredibly  strange  instance  of  a  woman  suffering  from  tubal 
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pregnancy  twice,  with  the  still  stranger  fact  of  her  having-  a 
normal  pregnancy  between  the  two  occurrences.  From  the 
first  of  her  disasters  she  was  saved  b3'^  prompt  surgical  inter- 
ference, and  she  might  even  have  been  saved  the  second  time, 
but  there  can  be  no  doubt .  that  the  poor  woman's  doom  was 
sealed  before  medical  assistance  reached  her,  and  there  was  no 
time  then  to  effect  the  interference  which  was  necessary.  All 
the  appearances  of  the  preparation  point  to  the  fact  that  the 
woman's  estimate  of  the  period  of  her  pregnancy  was  correct, 
and  we  have  therefore  an  indication  that  the  interstitial  form 


.-rJ^, 
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Fig.  8.— Diagrammatic  Representation  of  Interstitial  Tubal  Pregnancy  at  Time  of  Rupture. 

of  pregnane^"  does,  as  we  might  have  expected  it  would,  take 
a  longer  time  to  arrive  at  the  period  of  primar3'  rupture  than 
do  those  cases  in  which  the  preg'nancy  occupies  the  free  part 
of  the  tube.  In  these  latter  we  have  no  evidence  as  yet  of  any 
instance  going  beyond  the  twelfth  or  thirteenth  week  before 
primary  rupture.  It  may  be  noticed  here  I  am  introducing*  a 
new  phrase  in  using  "  primary  rupture."  I  do  so  because  I 
am  becoming  convinced  that  unless  we  make  such  a  distinction 
as  I  have  indicated  we  shall  still  continue  some  of  the  ele- 
ments of  confusion  which  exist  about  this  interesting  displace- 
ment. 

It  is  perfectly  clear  that  in  all  cases  of  tubal  pregnancy. 
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when  the  ovum  is  gTovving-,  the  tube  must  burst,  and  that  it 
bursts  in  two  directions,  either  into  the  peritoneal  cavity  or 
into  the  cavity  of  the  broad  Ugament.  In  the  free  part  of  the 
tube  this  rupture  takes  place,  as  I  have  said,  about  the  twelfth 
or  thirteenth  week.  In  the  interstitial  form,  the  case  before 
us  shows  that  the  rupture  may  be  deferred  to  a  later  date. 
The  primary  rupture  into  the  peritoneal  cavity  seems  to  be 
almost  necessarily  fatal  alike  to  mother  and  child ;  but  when 
the  rupture  occurs  into  the  cavity  of  the  broad  ligament,  it 
may  be  followed  by  a  continuance  of  the  development  of  the 
child,  and  these  only  are  the  cases  in  which  the  child  is  per- 
mitted to  reach  a  viable  period. 

In  a  recent  number  of  the  "New  York  Medical  Record,"  a 
case  is  reported  by  Dr.  Taft  as  being-  one  in  which  no  rupture 
had  taken  place.  But  the  description  given  makes  it  per- 
fectly certain  that  this  was  a  case  where  the  primary  rupture 
had  taken  place  into  the  cavity  of  the  broad  ligament.  In 
this  group  of  cases  a  secondary  rupture  at  any  period  is  pos- 
sible, and  therefore  it  is  that  the  adoption  of  the  terms,  used 
strictly  to  indicate  relative  dates,  will  become  very  useful. 
This  secondary  rupture  was  most  clearly  demonstrated  in 
Nonat's  celebrated  case  as  given  by  Bernutz,  a  case  which,  on 
account  of  the  occurrence  of  this  secondary  rupture,  is  full 
of  the  greatest  interest  (see  p.  498).  This  secondary  rupture 
explains  such  an  occurrence  as  that  in  Jessop's  celebrated 
case. 

Connected  with  the  case  I  am  now  discussing  there  are 
many  important  points  worth  alluding  to,  some  of  which  are 
new,  and  others,  though  quite  familiar,  are  worth  noticing  on 
account  of  the  confusion  which  still  seems  to  exist  in  the  mind  of 
most  recent  writers  on  this  subject,  some  illustrations  of  which 
I  have  already  given.  The  patient  was  rather  an  intelligent 
woman  for  her  class,  who,  having  undergone  the  terrible  ex- 
perience involving  her  first  operation,  had  obtained  a  fairly  full 
knowledge  of  the  nature  of  the  accident,  and  what  had  been 
the  condition  as  a  consequence.  Yet,  with  this  dreadful  ex- 
perience, and  the  knowledge  of  it  when  the  same  condition  re- 
curred, so  little  did  she  suffer  that,  up  to  the  moment  of  rup- 
ture, knowing  she  was  pregnant,  she  never  thought  of  asking 
for  medical  assistance ;  and  this  was  the  case  also  in  her  first 
tubal  pregnancy.     There  were  no  symptoms  whatever  to  draw 
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attention  to  lier  state  until  the  rupture  occurred;  indeed,  there 
were  no  symptoms  even  calling-  for  examination. 

The  strangest  thing-  of  all  to  me  is  that,  in  the  enormous 
experience  I  have  now  had  of  tubal  preg-nancj^,  I  have  never 
but  once  been  called  upon  to  make  an  examination  until  the 
rupture  had  occurred,  and  in  that  case  there  was  neither  history 
nor  symptoms  which  enabled  me  to  do  more  than  determine 
that  there  was  tubal  occlusion;  not,  indeed,  until  the  rupture 
occurred  and  the  abdomen  was  opened  was  a  diagnosis  pos- 
sible. Under  these  circumstances  I  think  I  may  be  excused 
for  maintaining  a  somewhat  sceptical  attitude  concerning  the 
correctness  of  the  diagnosis  of  those  gentlemen  who  speak  so 
confidently  of  making-  certain  diagnosis  in  cases  of  tubal  preg- 
nancy before  the  period  of  rupture,  and  who  speak  with  equal 
confidence  of  curing  the  cases  by  a  puncture,  either  simple, 
medicated,  or  electrolytic. 

The  great  bulk  of  the  utterances  in  these  directions  may 
stand  verj^  well  in  "  society  discussions,"  or  in  "  library  papers," 
but  they  will  not  stand  the  test  of  bedside  experience.  Upon 
these  points  1  have  been  much  misrepresented,  and  am  glad  to 
have  an  opportunity^  of  clearly  stating-  my  views  ;  but  I  wish 
to  state  that  after  the  period  of  rupture  a  diagnosis  can  be, 
and  has  in  my  own  experience  been,  made  correctly  in  the 
majority  of  instances. 

Another  point  in  connection  with  this  interesting-  case  is 
the  fact,  made  abundantly  clear  by  the  preparation,  that,  no 
matter  what  the  symptoms  had  been  previous  to  rupture, 
physical  examination  could  not  have  permitted  any  diagnosis 
other  than  that  of  normal  preg-nancy  of  about  four  months 
and  a  half. 

This  is  my  solitary  experience  of  interstitial  tubal  preg- 
nancy, but  it  so  closely  resembles  a  number  which  I  have  seen 
in  museums  that  I  take  it  to  be  quite  typical  of  its  class.  I 
am,  therefore,  disposed  to  believe  that  from  physical  examina- 
tion interstitial  tubal  pregnancy  could  not  be  diagnosed,  and  I 
can  imagine  no  symptoms  which  would  help  us  to  recognize  it 
before  rupture. 

The  whole  of  the  museum  specimens  of  this  class  do  not 
appear  to  amount  to  more  than  five  or  six,  there  is  one  in  the 
Edinburgh  College  of  Surg-eons,  one  in  the  museum  at  Guy's 
Hospital,  one  in  the  museum  at  University  Colleg-e  Hospital, 
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and  another  in  the  museum  of  the  College  of  Surg-eons,  de- 
scribed b}"  Mr.  Alban  Doran.  That  authority  has  also  men- 
tioned two  in  the  museum  of  the  London  Hospital,  which 
clearly,  however,  do  not  belong-  to  this  class  at  all,  but  are 
broad  ligament  pregnancies.  Dr.  John  Parr^-  speaks  of  31 
cases  of  interstitial  pregnancy  in  his  table  of  500  of  all  kinds, 
but  that  he  is  mistaken  in  the  great  bulk  of  this  group  of  31 
there  can  be  no  doubt  whatever.  This  is  indeeed  one  of  the 
illustrations  of  the  want  of  critical  acumen  on  the  part  of  Dr. 
Parry  in  making  his  statistical  collections.  There  can  be  no 
doubt  that  this  interstitial  form  is  much  more  rare  than  he 
believed. 

If  we  were  to  assume  that  in  such  a  case  as  this  a  diagnosis 
could  be  made,  much  ingenious  speculation  might  be  indulged 
in  as  to  what  could  have  been  best  to  do  for  the  patient.  If  a 
correct  estimate  of  the  relation  of  parts  could  have  been  made, 
clearly  what  ought  to  have  been  done  was  to  dilate  the  cervix, 
divide  the  septum  freely,  and  empty  the  cornual  cavity.  To 
have  attempted  to  destroy  the  child  would  not  have  benefited 
the  patient  one  bit.  The  placenta  would  have  gone  on  grow- 
ing; and  even  if  it  had  not,  putrescible  material  would  have 
been  left,  which  must  have  burst  mto  the  peritoneal  cavity. 
At  the  time  of  rupture,  if  surgical  assistance  could  have  reached 
the  woman  with  sufficient  promptitude,  she  might  have  been 
saved  by  a  hysterectomy;  and  from  the  appearances  at  the 
post-mortem  examination,  there  is  no  doubt  that  this  could 
have  been  easilj^  accomplished. 

The  last  case  on  my  list  is  also  worth}"  of  recital  in  detail, 
because  it  proves  what  we  might  have  expected  would  occur 
occasional]}',  though  it  has  never  before  been  clearl}'  proved, 
that  intra-peritoneal  rupture  of  a  tubal  pregnancy  may  not 
have  an  immediate  fatal  ending  from  hemorrhag'e.  In  such  a 
case  we  might  expect  that  intra-peritoneal  digestion  of  the 
ovum  would  prove  a  satisf actor}"  solution  of  the  difficulty;  but 
here  it  did  not.  A  suppuration  process  interfered,  the  pati- 
ent had  repeated  attacks  of  peritonitis  from  which  she  nearly 
died,  and  had  I  not  relieved  her  from  the  presence  of  the 
decomposed  remains  of  the  ovum  in  a  large  suppurating 
cavity,  there  is  no  doubt  but  that  one  or  two  more  such  ill- 
nesses as  it  had  already  caused  would  have  seen  the  end  of 
the  case. 
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The  patient  in  question  was  twenty-seven  years  of  age,  had 
been  married  six  years,  and  had  never  been,  as  far  as  she  knew, 
preg-nant,  this  being  not  unfrequently  a  leading  feature  of  these 
cases.  She  had  menstruated  with  perfect  regularity'  until 
Christmas,  then  she  had  missed  till  March,  and  during  the 
whole  of  that  time  she  had  been  confined  to  bed  with  what  wa^s 
called  inflammation  of  the  womb,  and  was  attended  during 
that  illness  by  a  well-known  practitioner  in  Liverpool.  At  the 
beginning  of  March  she  had  so  far  recovered  as  to  be  able  to 
get  up  for  a  short  time,  but  on  the  second  day  of  her  getting 
out  of  bed,  she  was  suddenly  seized  with  acute  violent  pain, 
and  was  kept  in  bed  again  for  three  weeks  with  what  was  said 
to  be,  and  what  clearly  was  from  her  description,  an  attack  of 
acute  peritonitis.  Earlj'  in  April  she  returned  home  to  Ilfra- 
combe,  and  was  then  seen  by  Dr.  Slade  King,  who  recognized 
the  fact  that  there  was  a  tumor  on  the  left  side  of  the  uterus. 
In  April  she  had  an  attack  which  she  described  as  being  very 
like  a  recurrence  of  the  peritonitis  that  she  had  in  the  previous 
month,  and  there  had  been  two  or  three  attacks  since  then, 
more  or  less  severe.  She  had  menstruated  twice  for  a  fort- 
night each  time,  the  loss  being  very  profuse,  and  the  pain  ex- 
tremely severe.  When  I  saw  her  on  July  4th,  she  was  emaci- 
ated, in  constant  pain,  quite  unable  to  get  about,  and  evidently 
suffering  from  the  presence  of  pus  in  the  pelvis.  Examination 
revealed  a  tumor,  quite  as  large  as  a  foetal  head,  on  the  left 
side  of  the  pelvis,  fixed  and  extremely  tender  to  touch.  Such 
a  history  gave  no  clue  whatever  to  what  proved  to  be  the  real 
nature  of  the  case,  for  even  the  suspension  of  the  menstrual 
flow  from  January  till  March  was  wiiat  precisely  might  have 
occurred  in  a  case  of  hgematocele  of  the  broad  ligament,  or  in 
several  other  conditions,  which  might  have  been  referred  as 
an  explanation  of  this  case.  Certainly,  in  the  minds  of  those 
who  gave  the  history,  the  suspicion  of  pregnancy  had  never 
been  entertained,  and  my  own  diagnosis  did  not  include  a  differ- 
ential suggestion  in  the  direction  of  tubal  pregnancy,  but  was 
given  as  that  of  suppuration  of  the  left  Fallopian  tube.  That 
diagnosis  proved  to  be  perfectly  correct  so  far  as  it  went,  but 
to  be  complete  it  ought  to  have  been  extended  to  include  sup- 
puration as  the  result  of  ruptured  tubal  pregnancy,  but  such 
an  extension  did  not  occur  to  me.  The  state  of  the  patient  was 
such   as  to  demand  immediate  interference,  and  therefore  I 
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opened  the  abdomen,  and  found  a  state  of  matters,  the  details 
of  which  were  easil}^  ascertained,  and  were  as  follows: 

The  omentum  was  g-lued  over  the  contents  of  the  pelvis,  and 
I  had  a  little  difficulty  in  detaching-  its  fring-e  from  the  base  of 
the  bladder.  After  I  had  done  so,  I  found  several  coils  of  in- 
testine adherent  below  it,  and  on  removing-  these,  I  at  once 
opened  up  a  cavity  from  which  escaped  a  quantity  of  extremely 
foetid  purulent  fluid. 

This  cavity  was  as  large  as  a  Jaffa  orange,  and  the  first 
thing  I  came  in  contact  with  was  a  large  mass  of  easily  de- 
tached substance  recognized  at  once  by  my  fingers  as  a  piece 
of  placenta.  I  removed  it,  and  the  naked-e^^e  appearances 
confirmed  what  I  had  uttered  about  it  before  I  removed  it. 
I  then  easily  recognized  that  the  cavity  from  which  I  had 
taken  it  was  formed  of  the  dilated  and  distended  Fallopian 
tube,  forming-  the  anterior,  posterior,  and  lower  walls  of  the 
cavity,  while  the  upper  part  was  composed  of  the  coils  of  in- 
testine and  omentum,  which  I  had  partly  detached.  All  round 
the  cavity  I  could  feel  a  number  of  sharp  hard  points,  and  these 
I  easily  recognized  as  foetal  bones  imbedded  in  the  walls  of 
the  cyst.  I  removed  as  many  of  them  as  I  could,  and  found 
that  they  were  what  I  had  believed  them  to  be,  for  included  in 
what  I  removed  where  a  number  of  foetal  ribs  and  flat  bones. 
I  then  proceeded  carefully  to  detach  that  part  of  the  cyst 
formed  by  the  Fallopian  tube,  and  when  I  had  done  so,  I  tied 
the  pedicle,  and  removed  what  you  now  see  before  you.  The 
presence  of  fimbrise  proved  conclusively  the  accuracy  of  my 
supposition.  We  have  here,  then,  a  case  of  the  g-reatest  pos- 
sible interest,  for  it  proves  what  certainly  has  not  been  com- 
pletely established  up  to  the  present  time,  that  rupture  of  a 
tubal  pregnancy  into  the  peritoneal  cavity  may  not  be  fatal 
at  the  time  of  rupture  by  reason  of  recurrent  hemorrhage. 
There  is  one  case  quoted  by  Campbell,  and  originally  narrated 
by  the  late  Mr.  Samuel  Hey,  of  Leeds,  in  which  I  think  it  is 
possible  to  accept  this  conclusion  as  very  nearly  proved,  but 
the  difficulties  of  a  certain  diag-nosis  of  ruptured  tubal  preg- 
nancy are  so  great  that  without  the  complete  proof  which  can 
be  obtained  only  from  a  post-mortem  examination  or  an  ab- 
dominal section,  it  is  very  easy  to  throw  doubt  upon  any  such 
record. 

Here,  however,  we  have  absolute  proof  of  the  occurrence  of 
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tubal  rupture  into  the  peritoneal  eavity,  not  only  without  a 
fatal  issue  at  the  time,  hut  apparently  without  the  occurrence 
of  much  hemorrhage.  It  is,  however,  ver^^  likely  that  such 
cases  are  verj^  rare. 

In  the  absence  of  this  fatal  incident  of  hemorrhag-e,  it  is 
not  difficult  to  believe  that  the  whole  contents  of  the  tube  may 
be  absorbed  by  the  peritoneum,  as  the  foetus  was  in  process  of 
being-  absorbed  in  this  instance;  and  but  for  the  occurrence  of 
suppuration,  it  probably  would  have  been  so  completely  ab- 
sorbed in  a  few  months  that  no  trace  of  its  existence  could 
have  been  recognized.  The  facts,  however,  that  in  nature's 
own  process  of  cure  an  interruption  by  suppuration  occurred, 
leading"  to  such  extreme  peril  that  the  patient  escaped  narrowl}^ 
at  least  three  times  from  peritonitis,  and  that  if  she  had  been 
left  alone  long-  her  death  from  the  recurrence  of  this  trouble 
would  have  been  absolutely  certain,  shows  completely  that  it 
is  never  safe  to  leave  these  cases  to  a  natural  termination,  and 
that  their  treatment  by  electrolysis  is  mere  nonsense. 

It  is  impossible  to  imagine  that  the  Fallopian  tube  could 
ever  have  resumed  its  functions,  after  being-  submitted  to  such 
an  accident  as  this,  and  it  is  not  difficult  to  believe  that  for 
months  after,  if  not  for  years,  it  would  have  continued  liable 
at  any  moment  to  the  suppurative  process,  which  3'ou  see  here 
had  taken  place. 

The  patient  has  made  an  easy  recovery,  and  under  these 
circumstances,  and  with  a  growing  experience  of  the  small 
fatalit}'  resulting  from  this  operation,  I  unhesitatingly  recom- 
mend the  removal  of  the  Fallopian  tube,  together  with  the  re- 
mains of  the  pregnancy  in  every  instance,  and  as  soon  as  pos- 
sible. 

It  must  now  be  clear  that  the  progress  of  an  ectopic  gesta- 
tion is  the  subject  of  a  great  cataclysm,  the  primary  rupture  of 
the  tube  duct,  which  may,  and  in  the  great  majority  of  in- 
stances most  certainly  does,  arrest  its  progress  by  destroying 
at  one  blow  both  mother  and  child,  unless  the  surgeon  boldly 
steps  in  to  save  the  former. 

We  have  now  to  consider  the  minority  of  cases  in  which  the 
ovum  survives  the  process  of  rupture,  and  this  it  can  do  only 
when  the  rupture  takes  place  into  the  cavity  of  the  broad 
ligament. 

When  the  rupture  takes  this  direction  there  is  a  great 
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probability  that  the  process  is  accoinpanied  by  hemorrhag-e 
into  the  cellukir  tissue,  and  that  we  have  a  hasniatocele  result- 
ing". The  actual  proof  of  this  1  place  on  record  at  page  498,  and 
I  have  no  doubt,  as  I  have  already'  said,  that  many  of  the  sup- 
purating- ha?niatoceles  upon  which  I  have  operated,  have  been 
orig-inally  tubal  preg-nancies,  in  which  the  rupture  has  taken 
place  into  the  broad  lig-anient  and  has  caused  ha^matocele. 
And  I  am  quite  as  certain  that  many  of  the  extra-peritoneal 
heematoceles  which  we  see,  and  with  whic  h  we  never  interfere, 
are  also  produced  in  this  way.  It  is  easy  to  understand  now 
how  Parry  could  say  that  "Extra-uterine  g-estation  may  be 
occasionally  confounded  with  pelvic  hajmatocele.  It  may  some- 
times be  impossible  to  disting-uish  between  them."  This  must 
be  clearly  the  case  when  the  heematocele  is  a  mere  stage  or  a 
result  of  the  processes  of  the  extra-uterine  preg-nancy.  The 
confusion  into  which  Parry  g-ets  at  this  point  is  very  interest- 
ing-, for  it  leads  him  to  a  series  of  quotations,  and  a  series  of 
inconsistent  conclusions  which  g-o  a  very  g-reat  waj'  neg-atively 
to  show  the  value  of  the  scheme  of  ectopic  pregnancy  for  which 
I  am  now  arguing-.  Thus  he  says,  "It  has  been  stated,  how- 
ever, that  peritonitis,  by  which  means  alone  intra-peritoneal 
effusions  can  become  encysted,  rarely'  follows  the  rupture  of 
an  ectopic  gestation,"  and  in  this  he  is  perfectly  correct. 
Peritonitis  rarely  occurs  in  these  cases,  and  the  talk  there  about 
the  collections  of  blood  becoming  encysted  by  inflammatory 
process  is  the  merest  nonsense.  The  encystment  is  brought 
about  b^^  the  distention  of  the  broad  ligament,  by  the  effusion 
of  blood  into  its  cavit}^  and  of  course  exists  from  the  first. 
Parry  quotes  a  case  from  Matthews  Duncan,  in  wliich  the 
latter  authoritj^  gives  his  facts  so  clearly  as  to  admit  of  no 
doubt  as  to  what  had  happened,  but  without  in  the  least  under- 
standing them.  Duncan  says  that  the  woman  had  all  the 
symptoms  of  intra-peritoneal  hemorrhage,  about  a  month  be- 
fore her  death,  whereas  it  was  extra-peritoneal  hemorrhage 
into  the  broad  ligament,  Avhich  he  describes.  He  goes  on  to 
say  that  the  process  of  encj^stment  was  going  on  with  every 
prospect  of  recover^',  when  the  tumor  (a  broad-ligament  ha^ma- 
tocele)  burst  into  the  cavity  of  the  peritoneum  (b^^  a  secondary 
rupture)  causing  fatal  peritonitis.  It  would  be  difficult  to  find 
a  clinical  record  so  clearly  given  as  this,  with  the  evident  con- 
clusions so  maladroitlv  overlooked  and  erroneous  inferences 
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put  on  record.  The  strang'est  thing-,  however,  is  that  this 
broad-lig-ament  hajuiatocele  of  Duncan  is  correctlj^  interpreted 
by  Parry  in  another  part  of  his  book,  but  still  the  true  con- 
clusion escaped  him.  In  another  passage  Parry  strongly'  urges 
the  argument  against  the  encystment  theory  by  peritonitis, 
as  follows,  and  I  entirely  ag-ree  with  him :  "  There  are  few 
things  in  regard  to  extra-uterine  pregnancy  which  excite  more 
surprise  than  the  rarity  with  which  peritonitis  is  noted  upon 
examination  after  death  from  rupture  of  the  foetal  cyst.  The 
practical  conclusions  that  may  be  drawn  from  a  careful  inves- 
tigation of  this  subject  are:  That  peritonitis  is  a  rare  sequel 
of  rupture  of  the  cyst,  and  even  when  pain,  tenderness,  and 
other  sjnnptoms  of  this  affection  supervene  after  the  escape  of 
the  ovum,  they  do  not  necessarily  indicate  the  existence  of  in- 
flammation." 

"  Peritonitis  so  rarely  follows  rupture  of  an  extra-uterine 
g-ravid  cyst,  that  the  possibility  of  its  occurrence  need  not  be 
taken  into  consideration  in  the  decision  of  any  questions  relat- 
ing either  to  prognosis  or  to  treatment." 

Here  the  views  of  the  process  following-  the  primary  tubal 
rupture  which  I  have  advocated  explain  all  the  difficulties  of 
the  situation.  Dezeimeris  was  the  first  to  discover  the  fact 
that  there  was  such  a  thing-  as  a  pregnancy  under  the  pelvic 
peritoneum,  though  he  neither  recog-nized  its  frequency  nor  dis- 
covered the  process  by  which  it  w^as  brought  about.  But  there 
was  no  disputing  Dezeimeris'  facts,  for  almost  as  soon  as  they 
were  published  the}'  were  confirmed.  As  late  as  1842  Camp- 
bell disputed  them, and  broug-ht  forward  the  familiar  "encyst- 
ment theory  "  as  an  alternative  explanation.  "  In  the  sons- 
peritoneo-pelvienne,  or  second  variety  of  Dezeimeris," 
CamiDbell  says,  "it  is  difficult  to  comprehend  how  the  ovulum 
can  insinuate  itself  under  the  peritoneum  which  is  reflected 
over  the  organs  situated  in  the  brim  of  the  pelvis.  Through 
time,  certainly,  the  connections  of  the  orig'inal  cyst  with  the 
adjacent  parts  become  so  numerous  that  when  superficially 
considered  the  ovum  may  seem  to  be  enveloped  by  the  laj^ers 
of  the  broad  ligament;  but  how  it  can  pass  under  this  appen- 
dage it  is  impossible  to  conceive."  But  the  explanation  is  now 
before  us,  and  Dezeimeris'  facts  have  been  confirmed  by  every 
unprejudiced  observer. 

As  we  have  from  this  point  to  deal  exclusivel}'^  with  cases 
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in  which  the  direction  of  rupture  has  been  into  the  cavity  of 
the  broad  ligament,  I  must  ask  to  be  excused  further  re-itera- 
tion of  the  fact,  and  it  must  at  the  same  time  be  taken  for 
granted  that  when  I  speak  of  etf  usion  of  blood  in  connection 
with  these  cases,  I  mean  effusion  into  the  broad  ligament  only 
— extra-peritoneal  hgematocele.  The  only  exception  to  this  will 
be  when  I  speak  of  secondary  rupture,  by  which  I  mean  rup- 
ture of  the  broad  ligament,  distended  as  the  result  of  the  pri- 
mary rupture  and  its  resulting  hemorrhage,  as  in  Nonat's  case 
(p.  498),  or  in  the  case  just  alluded  to,  as  so  misunderstood  by 
Matthews  Duncan.  This  secondary  rupture  must,  if  it  cause 
hemorrhage  at  all,  pour  the  blood  into  the  peritoneal  cavity, 
and  thus  produce  intra-peritoneal  htematocele.  If,  when  the 
rupture  takes  pla  ce  into  the  broad  ligament,  the  blood  effusion 
should  be  considerable,  it  is  not  difficult  to  understand  that 
the  ovum  will  frequently  be  killed  at  once,  and  be  absorbed  in 
time  as  the  blood  itself  is.  The  whole  thing  will  disappear, 
and  the  patient  will  get  well,  and  I  have  no  doubt  that  this  is 
the  origin  of  many  of  the  inexplicable  htematoceles  of  the 
broad  ligament  which  we  meet  with.  I  have  already  given  a 
case  of  the  kind  proved  by  abdominal  section.  I  have  as  little 
doubt  that  in  this  way  very  many  cases  of  ectopic  gestation 
have  a  fortunate  ending. 

But  they  do  not  all  die  in  this  way,  and  manj^  of  them  go 
on  developing  in  their  new  position,  and  their  dev^elopment  may 
go  to  the  full  time.  On  the  other  hand,  the  death  of  the  ovum 
may  occur  at  any  time  up  to  the  full  period,  and  then  a  change, 
which  I  believe  to  be  perfectly  uniform,  goes  on  slowly.  The 
first  part  of  this  process  is  that  the  liquor  amnii  is  absorbed, 
and  then  the  soft  parts  of  the  foetus  and  the  bones  are  also  as 
far  as  they  can  be.  At  the  end  we  have  a  small  cj'st  in  the 
broad  ligament  containing  foetal  bones  and  debris  of  foetal 
tissue.  From  the  record  of  numberless  cases  in  the  literature 
of  this  subject  it  is  certain  that  ultimately  most  of  these  c^'sts 
begin  to  suppurate,  and  cause  much  suffering.  Some  of  them 
we  know  remain  quiescent,  and  are  found  as  lithopedia,  little 
and  big,  on  the  post-mortem  table.  Parry  knew  this,  and  ex- 
presses the  fact  well,  when  he  says  that  "  If  the  woman  does 
not  perish  from  rupture  of  the  cyst  during  the  first  four  or 
four  and  a  half  months  of  gestation,  it  is  not  likely  that  an  op- 
portunity will  offer  to  inspect  the  body  until  at,  or  near,  or 
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even  some  time  after,  the  close  of  preg-nanc^'."  But  as  he  did 
not  recognize  tlie  process  of  rupture  into  the  broad  hgament  he 
failed  to  understand  the  position,  and  his  chnical  accuracy 
suffers  accordingiy,  while  his  subsequent  pathological  specula- 
tions are  full  of  error.  Thus,  he  continues  his  guesses  about 
•'encystnient,"  though  he  has  himself  given  the  most  conclu- 
sive argument  against  it,  that  the  encysting  process  of  inflam- 
mation is  extremely'  rare — jjersonally,  I  doubt  if  it  occurs  at 
all.  He  says,  "  Though  the  presence  of  an  encysted  foetus  is 
not  incomj)atible  with  life,  and  even  with  comfort  and  useful- 
ness, the  woman  who  bears  such  a  burden  within  her  is  in  con- 
stant danger  of  the  cyst  taking  on  inflammatory^  action,  which 
will  greatly  endanger  and  may  even  destroy  her." 

When  the  bone-containing  cyst  suppurates,  the  matter 
seeks  an  exit,  and  that  is  found  uniformly  in  one  of  four  direc- 
tions: through  the  rectum,  by  far  the  most  common;  through 
the  posterior  vaginal  cul-de-sac,  the  next  in  frequency ;  through 
the  bladder;  and  most  rarely  through  the  abdominal  wall  at 
the  umbilicus.  "During  the  discharge  of  the  decomposed 
child,"  says  Parr3%  "  the  mother  is  subjected  to  all  the  dan- 
gers which  result  from  the  absorption  of  purulent  and  putrid 
matter,"  and  he  gives  a  table  which,  though  it  has  no  absolute 
value,  is  immensely  suggestive  of  the  terrible  mortality  of 
this  process.  He  has  tabulated  330  cases,  and  of  these  105 
died,  and  we  may  feel  quite  sure  that,  as  in  all  such  reckonings, 
this  is  an  under-statement  of  the  true  death-rate,  as  we  never 
hear  so  much  of  unsuccessful  cases  as  of  those  that  have  a 
satisfactory  ending.  The  cures  involve  a  great  amount  of 
sufTering,  for  they  go  on  for  years,  and  therefore  deserve  the 
surgical  interference  for  which  I  shall  afterward  advance 
arguments. 

But,  first  of  all,  let  me  sa^-  that  the  four  directions  in  which 
the  debris  is  evacuated  prove  clearly  that  its  seat  is  the  cav- 
ity of  the  broad  ligament.  If  the  seat  of  the  trouble  were  the 
left  broad  ligament,  and  the  effusion  had  dissected  the  perito- 
neum up  from  the  rectum  in  forming  the  annular  stricture  of 
which  I  have  spoken,  it  is  into  the  rectum  that  the  abscess 
would  most  likely  lead.  I  have  seen  a  number  of  these  cases, 
and  have  removed  foetal  debris  through  a  hole  in  the  rectum, 
opening  straight  into  the  cavity  of  the  broad  ligament ;  and, 
with  \\\y  finger,  in  the  aperture  and  a  sound  in  the  uterus,  I 
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have  proved  the  site.  The  bladder  and  posterior  flexure  of  the 
vagina  would  naturally  expect  to  be  the  next  most  available 
seats  of  evacuation,  and  in  the  case  of  the  latter  opening-  I 
have  again  proved,  as  in  the  case  of  a  rectal  aperture,  that 
the  cavity  of  the  broad  ligament  was  the  seat  of  the  debris 
cavity.  Finally,  in  the  case  of  a  lady  who  came  to  me  from 
South  America,  and  who  for  j^ears  had  been  passing'  phos- 
phatic  calculi  from  the  bladder,  the  nuclei  of  which  were  foetal 
vertebrae  (the  bodies  of  them),  I  opened  the  abscess  cavity  from 
above,  without  opening  the  peritoneum,  cleared  out  a  quan- 
tity of  pus,  foetal  hair,  phosphatic  deposit,  and  fcetal  bones, 
and  promptly  cured  her.  I  could  pass  my  finger  into  the  blad- 
der by  a  hole  in  its  right  wall,  and  as  the  uterus  was  quite 
fixed  in  situ,  there  was  no  doubt  but  that  the  abscess  was 
the  result  of  the  death  of  an  ovum  which  had  been  extruded 
into  the  right  broad  ligament. 

The  exit  of  the  products  of  the  fcetal  decomposition  at  the 
umbilicus  was  not  intelligible  to  me  till  I  saw  the  marvellous 
frozen  sections,  made  by  Berry  Hart,  of  a  cadaver  in  which 
he  found  a  well-advanced  broad  ligament  pregnancy.  Then 
this  and  the  many  other  riddles  were  cleared  up;  but  these 
had  all  better  wait  till  I  speak  of  the  relations  of  the  perito- 
neum as  altered  bj'  the  growth  of  a  broad-ligament  pregnancy. 

Let  me  speak  of  the  abscesses  opening  by  rectum,  vagina, 
and  bladder  more  in  detail. 

In  all  of  these  the  history  helps  but  little,  for  the  stor^^  is 
seldom  more  than  that  of  obscure  pelvic  trouble  ending  in  an 
abscess  bursting  and  continuously  discharging  into  the  rec- 
tum, and  it  is  not  till  the  arrest  of  some  sharp  spicula  of  foe- 
tal bone  in  the  anus  declares  the  true  solution  that  the  nature 
of  the  case  is  discovered.  Most  of  these  women  suffer  severely 
till  the  abscess  bursts,  and  then  they  are  able  to  get  about  at 
times,  though  on  the  whole  they  lead  invalid  lives.  The  mor- 
tality is  doubtless  quite  what  it  is  asserted  by  Parry,  though 
I  never  saw  a  fatal  case.  All  that  have  come  under  my  own 
care  have  been  easily  cured  by  the  complete  emptying  of  the 
sac. 

The  cases  where  the  abscess  has  burst  through  the  vagina 
have  histories  very  much  as  in  the  former  case,  and  they  cer- 
tainly suffer  less,  and  the  cure  is  easier  still.     Quite  lately  a 

woman  came  to  my  out-patient  department  with  the  remains 
V— 34 
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of  a  foetal  femur  sticking*  out  of  a  hole  just  beliind  the  cervix, 
and  to  the  left.  I  enlarg'ed  the  opening*,  took  out  two  or  three 
teaspoonfuls  of  debris,  and  she  was  cured  within  a  month. 
Parr^^  tells  us  that  under  exceptional  circumstances  the  con- 
tents of  extra-uterine  foetal  cavities  nia^^  make  their  wa^^  to 
the  surface  by  a  fistula  throug-h  the  perineum,  and  he  quoted 
Dr.  Yardley,  of  Philadelphia,  as  having"  recorded  an  observa- 
tion of  this  kind.  Such  an  occurrence  would  clearly  form  only 
an  extension  of  their  method  of  extrusion  hj  the  vag-ina,  the 
walls  of  the  vagina  and  bladder  being-  separated  by  the  ad- 
vancing- abscess,  and  the  opening-  taking  place  as  low  down  as 
it  could  in  the  perineum. 

In  the  cases  when  the  discharge  is  into  the  bladder  the  story 
is  very  different.  Parry  says  it  is  much  more  fatal  than  dis- 
charge in  other  directions;  and  I  think  this  is  very  likel3",  for 
in  addition  to  the  pelvic  abscess  we  have  the  ver^^  serious  com- 
plication of  cystitis,  leading-  to  pyelitis  and  abscess  of  the  kid- 
ney, a  complication  I  certainly  have  not  seen,  but  one  which 
is,  on  a  priori  ground,  xevy  probable.  But  the  mere  sufferings 
of  the  patient,  greatly  enhanced  b}-  the  formation  of  phospha- 
tic  concretions,  would  alone  be  enough  to  increase  the  mor- 
tality. 

Curiously  enough  I  have  never  yet  seen  one  of  these  cases 
in  its  earh"  stage,  though  I  have  for  long  expected  to  come 
across  them,  because  it  has  been  my  habit  for  years  to  deal 
with  all  pelvic  suppuration  by  abdominal  section.  By  this 
method  I  get  results  far  more  rapid,  complete,  and  permanent 
than  in  an}^  other  waj",  and  doubtless  some  day  I  shall  have 
the  experience  of  opening  a  suppurating  foetal  c^^st  before  it 
has  made  its  external  opening.  As  I  have  said,  I  have  opened 
one  from  above  after  it  had  alreadj^  made  its  own  way  into 
the  bladder,  and  Avith  a  brilliant  result,  for  the  patient  was 
cured  at  once  after  years  of  suffering.  But  the  case  does  not 
reckon  as  one  of  abdominal  section,  as  I  did  not  open  the  peri- 
toneum, and  by  the  definition  I  have  adopted  and  have  illus- 
trated and  defended  elsewhere,  this  is  necessary  to  constitute 
an  abdominal  section. 

I  feel  quite  confident  that  if  these  cases  were  dealt  with  by 
opening  from  above  in  their  earlier  stages,  much  of  their  mor- 
tality^ would  disappear,  and  the  X)atients  would  be  sj^ared  years 
of  suffering.     I  would  treat  tiiem  as  I  do  pelvic  abscesses,  and 
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if  the  peritoneum  were  opened  I  sliould  close  it  in  my  usual 
fashion,  hy  stitching-  the  opening-  in  the  walls  of  the  cavity  of 
the  broad  lig-ament  to  the  opening-  in  the  parietal  peritoneum 
(see  pelvic  abscess),  after  emptying-  the  decomposing-  debris 
and  cleaning-  out  the  cavity.  I  have  now  done  over  fifty  oper- 
ations of  this  nature,  and  not  only  has  there  been  no  mortality, 
but  the  cures  have  been  so  rapid,  complete,  and  permanent  as 
to  g-ive  me  perhaps  more  satisfaction  than  almost  any  other 
class  of  my  work.  I  have  said  nothing-  about  the  differential 
diagnosis  of  broad-lig-ament  abscesses  originating-  in  the  deaths 
of  ectopic  ova,  because  I  hardly  think  it  possible  till  bones  are 
found  in  the  discharges,  and  then  of  course  it  is  easy  enoug-h. 
Before  this  has  happened  I  have  had  no  experience  of  them, 
as  I  have  said;  when  I  do  have  I  shall  certainly  not  trouble 
about  the  differential  diag-nosis,  and  the  want  of  it  will  cer- 
tainly not  delay  my  interference  for  an  hour,  for  my  rule  is  to 
g-et  pus  out  of  the  pelvis  as  soon  as  I  am  satisfied  it  is  there. 

The  death  of  the  foetus  may  occur,  as  I  have  said,  up  to 
any  time  of  foetal  life,  and  if  suppuration  of  the  foetal  cavity 
occurs  there  can  be  but  little  variation  in  the  processes,  or  in 
the  proceeding-s  required  for  their  relief.  Of  course  the  larg-er 
the  foetus  the  g-reater  the  trouble,  the  more  urg-ent  need  for 
interference ;  and  the  larg-er  the  foetus  the  g-reater  the  possi- 
bility of  the  sac  bursting-  at  the  umbilicus,  an  accident  to  be 
afterward  discussed. 

Now  we  come  to  the  later  stag-e,  and  the  last  division  of 
my  subject,  the  minority  of  the  minority  of  cases,  where  the 
ovum  survives  and  g-rows  toward  the  full  time. 

During  this  process  of  growth  the  secondary-  rupture  of 
the  broad  ligament  sac  may  take  place,  and  prove  fatal,  as 
in  the  cases  recorded  by  ISTonat,  Bernutz,  and  Matthews  Dun- 
can. Such  an  accident  would  give  rise  to  alarming  symptoms, 
similar  to  those  observed  in  primary  rupture,  and  so  far  as  we 
know  from  a  few  recorded  cases,  the  accident  would  be  quite 
as  fatal.  One  case  of  such  a  rupture  has  been  recorded  which 
was  not  fatal,  and  in  which  the  child  was  removed,  and  it 
forms  an  instance  perfectly  unique  in  the  history  of  ectopic 
pregnancy,  for  the  child  was  absolutely  free  in  the  peritoneal 
cavity,  not  encapsulated  by  cyst.  Mr.  T.  R.  Jessop,  who  re- 
cords the  case,  puts  it  among  what  he  calls,  quoting  the  text- 
books, the  "  abdominal  variety."     If  he  had  said  intra-perito- 
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n(>al  variety  liis  lang'uag-o  would  have  been  more  accurate, 
but  as  a  matter  of  fact  it  stands  by  itself,  and  may  therefore 
be  known  as  tlie  case  of  intra-peritoneal  ectopic  gestation. 
Fortunately  no  post-mortem  was  necessary,  but  it  is  perfect!}^ 
clear  from  the  history,  that  about  the  tenth  week  she  had  a 
"rupture"  and  that  this  was  tubal  is,  in  my  belief,  quite  cer- 
tain. If  the  preg-nancy  had  ruptured  its  way  into  the  perito- 
neum it  would  have  been  at  once  digested ;  for  I  am  certain, 
from  what  I  know  of  the  digesting-  powers  of  the  abdomen,  no 
g-elatinous  foetus  of  the  tenth  week  could  resist  them.  I  in- 
terpret this  case  then  to  be  one  where  a  broad-ligament  preg- 
nancy on  the  right  side  went  on  till  the  seventh  or  eighth 
month,  and  that  then  a  secondary  rupture  of  the  broad-liga- 
ment cyst  took  place,  the  child  escaped  into  the  peritoneal 
cavity,  and  continued  its  life  among  the  intestines,  its  tissues 
having  arrived  at  a  period  of  development  by  that  time  which 
enabled  them  to  resist  the  efforts  of  digestion  which  doubtless 
would  be  directed  toward  them.  The  ruptured  cj^st  would 
contract  and  disappear  toward  its  edges,  and  the  placenta 
was  found  where  it  is  found  in  the  great  bulk  of  broad-liga- 
ment cysts,  plastered  over  the  pelvic  contents. 

The  following  is  an  abstract  of  the  case:  "M.  C,  aged  26, 
has  enjoyed  fair  average  health  up  to  the  commencement  of 
the  illness.  In  March,  1869,  she  gave  birth  to  an  only  child, 
after  a  labor  in  all  respects  natural,  and,  having  weaned  the 
child,  she  menstruated  with  moderate  regularity  up  to  1874. 
From  the  beginning  of  January,  1875,  her  menstruation  ceased, 
and  she  believed  herself  to  be  in  the  family  wa}^,  earljMn  March 
she  was  about  two  months  pregnant,  while  washing  she  w^as 
suddenly  seized  with  violent  pain  in  the  right  side  of  the  belly, 
which  caused  her  to  faint,  she  was  taken  to  bed,  and  her  or- 
dinary medical  attendant  was  sent  for,  she  was  suffering 
from  violent  pain  in  the  abdomen,  with  swelling,  vomiting,  re- 
tention of  urine,  and  high  pulse,  and  for  two  months  she  was 
confined  to  bed,  suffering  from  abdominal  pain,  sickness,  and 
loss  of  appetite.  Toward  the  middle  of  May  she  began  to  feel 
the  movements  of  a  child,  and  at  the  same  time  noticed  a  hard 
swelling  in  the  lower  part  of  the  abdomen,  toward  the  right 
side.  On  the  13th  August  Mr.  Samuel  Hey  and  Mr.  Claj^ton 
in  consultation  determined  the  existence  of  an  extra-uterine 
living  foetus,  and  she  was  taken  to  the  Leeds  Infirmar}',  under 
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Mr.  Jessop,  the  same  day.  The  abdomen  was  throug-hout  dis- 
tended. At  the  umbilicus  and  below  was  a  large  rounded 
prominence,  which  gradually  sloped  off  toward  the  ensiform 
cartilage,  and  terminated  inferiorly  somewhat  abruptly  in  a 
hollow,  which  was  bounded  again  by  a  lesser  promhience  im- 
mediately above  the  pubes.  On  a  closer  examination  the  um- 
bilical prominence  presented  the  characters  of  a  child's  breech; 
the  cleft  and  the  two  buttocks  were  distinctly  traceable 
through  the  thin  abdominal  walls,  and  extending  upward  in  a 
straight  line  toward  the  sternum  the  little  prominences  of  the 
vertebral  spinal  processes  were  plainly  perceptible.  Above 
the  pubes  two  feet  could  be  made  outj  and  above  the  umbili- 
cus, immediately^  below  the  ribs,  it  was  not  difficult  to  map 
out  the  outlines  of  the  two  scapulas.  The  rapid  beating  of  the 
foetal  heart  could  be  most  distinctlj^  heard  toward  the  right 
side  above  the  umbilicus.  The  breasts  were  enlarged  and  the 
areolae  were  fairly  developed." 

"  On  examination,  per  vaginam,  the  uterus  felt  somewhat 
enlarged,  and  on  measurement  by  Simpson's  sound  its  cavity 
VN^as  found  to  be  2^  inches  in  length.  The  uterus  remained 
motionless,  while  the  abdominal  contents  were  swayed  from 
side  to  side.  On  several  occasions  the  movements  of  the  child 
were  plainly  visible,  and  indicated  considerable  vigor.  After 
repeated  careful  search  we  were  unable  to  satisfy  ourselves  of 
the  presence  of  a  placental  souffle.  The  diagnosis  of  extra- 
uterine gestation  seemed  complete.  The  woman's  condition 
was  becoming  extremely  critical.  Under  these  circumstances 
it  was  decided  to  remove  the  child  by  abdominal  section. 
With  the  full  concurrence  of  ni}^  colleagues,  I  accordingly 
proceeded  to  perform  the  operation  at  12 :30,  on  the  morning 
of  the  1-ith  of  August." 

The  patient  having  been  placed  under  the  influence  of 
ether,  and  the  bladder  emptied  of  urine  an  incision  six  inches 
long  was  made  through  the  linea  alba,  with  the  umbilicus  at 
its  centre.  The  abdominal  wall  was  unusuall}^  thin,  but  more 
vascular  than  common;  and  the  peritoneal  lining,  though 
natural  on  its  free  surface,  appeared  thick  and  velvety  on  sec- 
tion. Immediately  upon  the  completion  of  the  incision  the 
breech  and  back  of  the  child,  thickly  coated  with  vernix  case- 
osa,  came  directly  into  view.  At  the  upper  part  of  the  wound 
the  omentum  was  seen  lying  like  a  cape  upon  the  child's  shoul- 
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ders,  and  inferiorly  the  funis,  of  natural  appearance,  i)assed 
transversely  across  the  wound,  and  was  traced  round  the  ex- 
ternal aspect  of  the  left  thigh  of  the  foetus  to  its  attachment 
at  the  umbilicus.  The  child  was  in  a  kneeling-  position,  its 
hreecli  presenting*  toward  the  mother's  navel;  its  head,  folded 
upon  its  chest,  buried  beneath  the  omentum  and  transverse 
colon;  the  soles  of  its  feet  pointing-  toward  the  pubes,  and  its 
knees  resting-  upon  the  posterior  brim  of  the  pelvis.  .  .  .  Its 
removal  was  readily  effected.  The  funis  was  tied  and  sepa- 
rated in  the  usual  manner,  and  the  child  was  handed  over  to 
the  custody  of  two  g-entlemen  previously  appointed  to  look 
after  its  well-being.  ...  It  was  novv  seen  that  the  g-estation 
had  been  of  the  ^'abdominal"  variety;  no  trace  of  cyst  or  of 
membrane  could  be  found.  The  child  had  lodged  in  the  midst 
of  the  bowels,  free  in  the  cavity  of  the  abdomen,  A  few  bands 
of  unorg-anized  lymph  of  a  very  friable  nature  lying-  upon,  but 
not  adherent  to,  intestines,  were  readily  removed  bj'  spong*- 
ing-,  and  about  an  ounce  of  a  clear  serum  was  found  in  the 
jDeritoneal  cavitj'.  On  tracing  the  umbilical  cord,  the  pla- 
centa, having-  a  larger  superficial  area  than  natural,  was  seen 
covering  the  inlet  of  the  pelvis,  like  the  lid  of  a  pot,  and  ex- 
tending- some  distance  posteriorly  above  the  brim,  where  it 
apparently  had  an  attachment  to  the  large  bowel  and  poste- 
rior abdominal  wall.  Near  its  centre  was  a  round  prominence, 
which  seemed  to  correspond  with  the  swollen  fundus  of  the 
uterus  beneath.  Great  and  especial  care  was  taken  not  to 
cause  the  smallest  disturbance  to  its  connections.  The  pla- 
centa was  indeed  left  untouched.  On  the  29th  of  October  the 
wound  is  reported  as  quite  healed ;  and  three  weeks  later  she 
returned  to  her  home.  From  that  time  to  the  present  she 
has  kept  in  good  health. 

Menstruation  commenced  about  a  month  after  she  left 
the  infirmarj^  and  has  recurred  at  regular  periods  ever  since. 
The  child  was  as  healthy,  vigorous,  and  large  as  an  average 
child  born  in  the  natural  way;  and  it  continued  to  thrive 
well  until  July,  1876,  when,  after  a  week's  illness,  it  died  of 
croup  and  inflammation  of  the  lungs  at  the  age  of  eleven 
months." 

I  have  placed  this  case  by  itself,  because  it  is  the  only  one 
of  its  kind,  and  the  only  one  which,  after  critical  investiga- 
tion, will  admit  of  being  termed  "  abdominal,"  or  intra-perito- 
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neal  p^eg•nanc3^  Certainly  those  quoted  by  Parry  will  not  do 
so,  and  I  have  met  with  no  others. 

Another  somewhat  similar  case  is  published  in  the  "  Die 
Krankheiten  der  Tuben,"  by  L.  Bandl  and  is  to  be  found  in 
Tarnier  and  Budin's  book,  and  is  as  follows:  "In  the  case  re- 
ported by  this  last  author  in  a  multipara  examined  several 
times,  he  diagnosed  extra-uterine  preg-nancy.  The  child  was 
living-  and  arrived  at  full  time.  The  patient  refused  g"astrot- 
omy;  phenomena  of  false  labor,  and  expulsion  of  the  decidua 
occurred,  and  some  sjnnptoms  of  peritonitis  having-  super- 
vened, she  succumbed.  He  immediatelj^  performed  laparoto- 
my; the  child,  wiio  weighed  3,800  grammes,  was  extracted 
alive,  but  it  only  breathed  tliree  times  and  died.  The  follow- 
ing day,  at  the  autopsy  on  the  mother,  they  found  in  the  ab- 
dominal cavity  about  2,500  grammes  of  thick  iluid,  but  no- 
where could  they  discover  the  foetal  membi-anes.  There 
existed,  however,  a  pocket  which  inclosed  the  foetus  on  all 
sides,  but  the  walls  of  this  pocket  were  formed  by  false  mem- 
branes about  four  or  five  millimetres  thick,  and  which  hid  the 
anterior,  posterior,  and  lateral  abdominal  walls,  the  small  in- 
testines, the  ascending  colon,  the  descending  colon,  etc.  On 
the  internal  surface  of  the  pouch  were  a  certain  number  of 
threads,  some  thick  and  some  thin,  which  extended  from  one 
wall  to  the  other.  A  mass  which  comprised  the  placenta  in 
its  thickness  lay  in  part  on  the  internal  iliac  fossa,  and  pene- 
trated into  the  little  basin  on  the  right  side.  Some  very  di- 
lated vessels,  being  the  size  of  a  raven's  quill,  were  very  close 
to  this  placenta.  The  umbilical  cord,  part  of  the  foetus,  formed 
a  handle  round  the  uterus,  and  penetrated  b^^  a  circular  ori- 
fice, which  was  a  centimeter  and  a  half  in  diameter,  into  a  cav- 
ity of  which  the  walls  were  smooth ;  the  foetal  surface  of  the 
placenta  limited  this  cavity,  into  which  the  finger  could  easily 
penetrate.  Outside  the  opening*  round  the  cord  were  promi- 
nences of  wrinkled  ovular  membranes  of  a  yellow-brown  color, 
and  dating  from  the  first  months  of  the  pregnancy.  Here 
the  evidence  of  the  remains  of  the  broad  ligament  cyst  clearly 
point  to  the  occurrence  of  secondary  rupture." 

Under  the  circumstances  of  Jessop^s  case  nothing  could 
have  been  easier  than  the  diag'nosis,  though  there  is  one 
source  of  error  which  I  have  met  with  several  times,  and  no 
authority,  Perr3"  excepted,  makes  any  allusion  to  it,  so  far  as 
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I  know.  At  page  103  he  says:  "I  have  met  with  an  example 
of  til  inning-  of  the  abdominal  walls  a  few  years  since,  which 
was  exceedingly  puzzling".  I  was  asked  by  Dr.  E.  W.  Watson 
to  see  a  young  woman,  to  decide  the  nature  of  an  abdominal 
tumor,  which  was  the  size  of  a  seven  and  a  half  or  eight  months' 
gravid  uterus.  Upon  making  pressure  upon  the  enlarged  ab- 
domen a  foetus  was  felt  receding  from  beneath  the  finger, 
against  which  it  immediately  rebounded.  It  was  so  superfi- 
cial in  its  situation  that  it  appeared  impossible  to  believe  that 
there  was  anything  more  than  the  skin  of  the  abdominal  wall 
interposed  between  the  fingers  and  the  child." 

It  is  clear  that  in  such  a  condition  w^e  must  have  not  only 
a  "  thinning  of  the  abdominal  walls,"  but  a  w^ant  of  develop- 
ment of  the  uterine  tissue ;  and  a  few  cases  in  which  this  ar- 
rest of  development  was  so  remarkable  that  the  walls  were  no 
thicker  than  a  single  fold  of  a  towel,  forms  a  part  of  the  curi- 
osities of  my  experience.  In  one  case  in  the  practice  of  Mr. 
Langley  Browne,  of  West  Bromwich,  we  found  a  ver3'  thin 
uterus  extremely  retroverted.  In  the  others  the  conditions 
were  those  of  extremely  thin  walls,  \\\i\\  some  kind  of  dis- 
placement, as  latero-flexion  or  retroflexion,  and  in  these  pa- 
tience always  solved  the  doubts.  If  I  met  with  a  case  where 
any  urgent  symptoms  existed,  I  would  not  hesitate  to  use  the 
sound  or  use  my  dilators  if  necessarj^;  for  the  worst  that 
could  happen,  in  the  event  of  mistake,  would  be  a  premature 
labor. 

This  condition  of  extreme  thinness  of  the  uterine  walls,  in 
a  pregnancy  perfectly  normal  in  every  other  respect,  is  a 
point  w^hich  has  not  yat  received  the  notice  it  deserves.  It  is, 
however,  of  sufficiently  common  occurrence  to  be  a  source  of 
difficulty  and  danger,  and  therefore  I  propose  to  saj'  here 
what  I  have  noticed  about  it,  in  the  hope  that  it  may  draw 
the  attention  of  some  one  engaged  in  obstetric  practice  who 
may  be  able  to  investigate  it  more  fully.  I  can  now  recall 
eight  cases  in  which  I  have  been  consulted  concerning  a  sup- 
posed extra-uterine  pregnancy,  yet  in  which  there  was  only 
an  extreme  thinness  of  the  uterine  walls.  I  have  no  record  of 
three  of  the  cases,  but  of  the  others  I  have  more  accurate  data 
than  mere  recollection.  The  features  of  all  of  them  had  much 
in  common,  and  the  known  histories  of  four  quite  establish  this. 
The  ordinary  symptoms  of  pregnancy  were  present  in  all  of 
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them,  and  in  only  one  was  there  any  doubt  as  to  its  existence. 
The  question  generally  was,  Is  the  child  in  the  abdominal  cav- 
ity ?  and  sometimes  I  had  great  difficulty  in  persuading-  the 
g-entlemen  who  brought  the  patients  to  me  that  the  position 
of  the  child  was  normal.  Save  in  one  case — that  seen  by  me 
with  Dr.  Whitwell,  at  Shrewsbury — there  was  a  marked  ab- 
sence of  the  liquor  amnii,  so  that  the  movements  of  the  child 
could  be  seen  and  felt  in  a  most  striking  manner.  In  the  pel- 
vis the  finger  came  upon  the  presenting  part  of  the  foetus,  as 
if  it  lay  immediately  under  the  mucous  membrane;  and  it  was 
only  on  very  careful  investigation  that  the  attenuated  cervix 
uteri  could  be  made  out,  spread  over  the  body  of  the  child. 

These  cases  were,  with  one  exception,  all  under  the  seventh 
month.  In  the  eighth  and  ninth  months  the  walls  of  the 
uterus  thickened,  the  quantity  of  liquor  amnii  increased,  and 
the  cases  terminated  in  perfectly  natural  labors.  The  excep- 
tional case  I  have  seen  within  the  last  few  days,  and  the  preg- 
nancy had  advanced  well  into  the  eighth  month.  Vaginal 
examination  makes  it  quite  clear  that  the  pregnancy  was  in- 
tra-uterine,  while  from  the  appearance  of  the  abdomen  alone 
the  conclusion  would  have  been  inevitable  that  the  child  lay 
among  the  intestines. 

These  facts  were  given  to  me  in  connection  with  Mr.  Lang- 
le3"  Browne's  case,  also  with  a  case  which  was  watched  by  Dr. 
Hill  Norris,  and  attended  by  him  in  her  confinement.  In  Dr. 
Whitwell's  case  there  was  a  large,  thin-walled  cyst,  through 
which  the  child  could  be  felt  with  the  most  astonishing  dis- 
tinctness, and  it  floated  about  as  if  it  were  perfectlj^  free  in 
the  abdomen.  He  wrote  to  me  afterward  that  "  the  patient 
went  on  very  well,  that  some  time  before  the  expiry  of  gesta- 
tion the  foetus  became  much  more  a  fixed  body,  which  undoubt- 
edly show^ed  an  increased  thickening  of  the  walls  of  the  uterus, 
as  well  as  enlargement  of  the  foetus,  and  that  her  labor  was 
quick  and  without  any  subsequent  hemorrhage." 

The  other  conditions  with  which  extra-uterine  pregnancy 
may  be  confused,  before  the  death  of  the  child,  are  (a)  displace- 
ment of  the  normally  pregnant  uterus  during  the  early  months 
of  pregnancy,  complicated  with  fibro-myoma  or  cystic  disease 
of  the  uterus;  and,  more  rareh^,  (6)  pregnancy  of  one-half  of 
a  double  uterus.  In  a  case  which  I  saw  with  the  late  Mr. 
Ross,  of  Wakefield,  I  diagnosed  either  extra-uterine  gestation 
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or  a  double  iilLiais  with  pregnancy  of  one  side,  and  it  turned 
out  to  be  the  latter.  Frequently  we  have  considerable  lateral 
displacements  of  the  normally  pregnant  uterus,  especiall}^  in 
unnuirried  women,  sent  to  the  specialist  as  something-  very 
ditl'erent  to  what  they  really  are. 

But  it  is  in  cases  seen  after  the  death  of  the  child,  or  at 
least  Avhen  the  time  of  the  expected  confinement  has  passed 
so  long  that  if  there  is  a  child  it  is  sure  to  be  dead,  that  our 
inost  serious  difficulties  in  diagnosis  are  met  with. 

The  first  point  to  consider  is  the  history  given  by  the  pa- 
tient of  her  supj)osed  pregnancy,  and  the  events  which  oc- 
curred at  and  after  the  time  of  her  expected  delivery.  It  is 
somewhat  remarkable,  and  I  think  it  is  in  favor  of  the  views 
of  the  pathology  of  tubal  pregnancy  which  I  have  advanced, 
that  the  majority'  of  the  instances  of  this  abnormality  occur 
in  women  who  have  not  borne  children  previously',  or  in  those 
who  have  had  no  children  for  many  years.  This  point  in  the 
history  of  the  patient  is  therefore  always  noteworthy.  The 
other  matters  requiring  careful  consideration  are  the  sudden 
arrest  of  the  menses,  the  gradual  increase  in  size,  the  occur- 
rence of  sj'mptoms  of  labor  at  or  about  the  end  of  the  ninth 
month,  and  the  subsequent  diminution  in  size.  Of  all  those 
points,  the  last  is  the  only  one  having  the  importance  of  a 
sign;  but  it  must  always  be  borne  in  mind  that  no  history, 
however  complete,  is  of  sufficient  weight  to  establish  a  diag- 
nosis unless  there  be  some  distinct  physical  signs  in  support 
of  it.  This  I  lay  down  as  a  rule  based  upon  a  remarkable  ex- 
perience, which  I  published  in  detail  in  the  Transactions  of  the 
Obstetrical  Society  of  London  for  1874.  In  this  case  I  had 
diagnosed  double  ovarian  tumor,  but  was  completely  misled 
by  a  subsequent  history  which  the  patient  volunteered.  This 
was  to  the  effect  that  just  three  years  before  she  had  believed 
herself  pregnant,  because  her  menstruation  had  ceased  for 
eight  months,  her  abdomen  had  slowly  enlarged,  and  so  had 
also  her  breasts.  She  was  also  quite  sure  that  she  had  often 
felt  movements,  and,  indeed,  had  all  the  feelings  that  she  had 
experienced  in  each  of  her  seven  pregnancies.  One  day,  when 
walking  in  the  street,  she  was  seized  with  pains,  exactly  like 
labor  pains,  and  these  lasted  for  four  hours.  At  these  pains 
she  felt  no  surprise,  fully  believing  that  she  was  in  labor. 
She  felt  as  if  a  child  was  about  to  pass  from  her,  and  was 
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aware  of  the  "swelling-  pressing-  downward."  She  afterward 
felt  this  "  pass  hack  into  the  bell}',"  the  pains  ceased,  and  her 
size  remained  unaltered.  At  this  false  labor  there  was  no 
discharge.  Up  to  the  time  when  I  first  saw  her  she  is  quite 
certain  no  diminution  of  her  size  had  ever  occurred,  and  that 
there  had  been  very  little  increase,  if  any. 

The  physical  signs  of  the  case  were  those  of  multilocular 
disease  of  both  ovaries,  and  on  them  I  need  not  dwell.  I  found 
it  was  so  when  I  operated,  and  the  operation  was  successful. 
The  lesson  of  the  case  is  that  we  should  place  very  little  con- 
fidence in  the  statements  of  patients,  if  they  are  not  in  har- 
mony with  physical  signs.  I  must  plead  in  extenuation,  that 
I  never  saw  a  woman  farther  removed  from  any  taint  of  hys- 
teria, and,  being  an  illiterate  woman,  there  could  have  been 
no  cramming-  up  of  symptoms  from  books.  The  strongest 
points  in  her  story  were  the  arrest  of  menstruation  for  eight 
months,  and  the  very  complete  narration  of  the  phenomena 
of  labor,  and  on  these  points  I  had  corroboration  of  her  state- 
ment. 

This  singular  imitation  of  the  process  of  labor  is  a  striking- 
feature  in  most  of  the  cases  in  which  an  ectopic  gestation  is 
carried  beyond  the  normal  period,  and  seems  thus  to  indicate 
the  conclusion  that  the  initial  mechanism  of  labor  is  not  in  the 
uterus,  as  generallj'  supposed.  It  was  first  noticed  in  1653 
(Phil.  Trans.,  Vol.  V.)  by  Vassal  and  has  been  constantly  al- 
luded to  by  writers  recording-  such  cases,  one  case  being-  given 
in  the  "Memoirs  of  the  Medical  Society-  of  London"  in  1789, 
when  the  spurious  labor  went  on  eight  da^'s,  and  then  abdominal 
section  was  performed.  The  child  was  dead,  and,  as  the  pla- 
centa was  unfortunately  removed  at  the  same  time,  the  patient 
died  in  four  hours.  Campbell  g-ives  a  great  deal  of  curious 
information  on  this  point  as  on  others,  and  he  especially  em- 
phasizes the  records  of  cases  where  there  has  been  a  "show" 
and  separation  of  secundines.  (For  once  [p.  120]  Campbell  in- 
dulges in  a  piece  of  criticism  based  on  a  wholesome  scepticism 
concerning-  the  utterance  of  "  a  veteran  practitioner,"  who  I 
suspect  was  Hamilton.  He  says:  "Those  of  the  profession 
who  have  been  led  to  bestow  some  share  of  attention  on  the 
subject  under  consideration,  will  excuse  me  from  entering-  my 
dissent  against  the  dictum  of  a  late  veteran  practitioner,  who 
imag-ined  that  there  was  something-  so  characteristic  in  the 
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mere  moans  of  the  patient,  that  it  would  be  sufficient  for  the 
medical  attendant  to  hear  them  once,  to  enable  him  to  jDro- 
nounce  any  future  case  to  be  one  of  a  certain  variety  of  extra- 
uterine g-estation.")  It  is  also  worthy  of  note  that  he  gives 
a  long  list  of  records  w^iere  it  is  especially  noted  that  up  to 
the  occurrence  of  the  false  labor  no  trouble  of  any  kind  was 
encountered  by  which  the  patient  was  led  to  suspect  that  there 
was  anything-  wrong.  The  gestation  in  the  case  which  I  am 
now  discussing-,  which  led  me  astray  as  much  as  anything", 
w^as  the  suppression  of  menstruation,  and  the  digest  of  the 
records  made  by  Campbell  on  this  point  is  worth  quoting  at 
length  to  show  how  little  trust  can  be  placed  in  histories.  "  In 
many  instances  of  the  different  varieties  of  misplaced  gesta- 
tion, the  catamenia  are  suspended;  frequentlj^  however,  they 
appear  regularly  in  each  of  the  early  months;  in  some  cases 
they  flow  at  uncertain  periods;  and  in  other  examples  they 
are  either  profuse,  or  limited  in  quantity.  In  many  cases,  at 
an  uncertain  period  of  gestation,  we  have  hemorrhage,  uter- 
ine effusions,  the  extrusion  of  coagula,  of  bodies  which  resem- 
ble moles,  or  portions  of  the  placenta.  These  appearances 
have  occasionally  led  to  the  belief  that  the  patient  has  actu- 
ally aborted,  so  that  the  ovum  was  originally  not  extra-  but 
intra-uterine,  and  had  escaped  through  a  rent  in  the  uterus 
into  the  peritoneal  cavity,  the  extruded  body  in  either  case 
being-  viewed  as  the  placenta.  Cases  attended  with  much 
uterine  excitement,  whether  arising-  from  unusual  exertion,  or 
some  external  inj^uy,  are  the  most  likely  to  be  accomiDanied 
by  these  latter  phenomena  "  (p.  104). 

The  weak  points  in  the  story  of  my  case  were  those  I  did 
not  attach  sufficient  weight  to,  and  they  were  those  alone  on 
w'hich  we  ought  to  place  any  reliance  whatever.  They  are 
that  she  had  no  "  show  "  during  the  false  labor,  and  that  her 
size  did  not  diminish  after  it.  Having  now  almost  exhausted, 
I  believe,  the  literature  of  the  subject,  I  am  satisfied  that 
these  two  circumstances  are  invariable  in  extra-uterine  g-esta- 
tion  which  has  gone  past  the  period.  The  first  is  due  to  the 
general  excitement  and  congestion  of  the  organs  involved, 
speciall}^  to  the  enlargement  of  the  uterus,  which  is  always 
present  to  some  extent;  and  the  second,  to  the  absorption  of 
the  liquor  amnii  after  the  death  of  the  child.  The  complete 
arrest  of  menstruation  during  the  period  corresponding  to 
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normal  preg-nanc^-  is  far  from  being-  a  constant  condition. 
But  even  though  it  were  hke  its  accompanying-  signs,  such  as 
enlargement  of  the  breasts,  darkening-  of  the  areola,  increase 
of  Montg'omerj^'s  tubercles,  malaise,  vomiting-,  etc.,  it  would 
help  us  to  do  little  more  than  suspect  a  pregnancy.  Some- 
times there  is  metrorrhagia,  due  to  the  large  size  and  empty 
condition  of  the  uterus,  a  symptom  which  would  incline  us  to 
the  diagnosis  of  utei-ine  myoma.  Parry  has  fully  investigated 
this  point  in  the  numerous  records  he  has  collected,  and  tells 
us  that  "  the  uterus,  except  in  some  rare  instances,  undergoes 
striking  alterations,  both  in  its  structure  and  volume.  Its 
development  has  been  found  to  vary  from  twice  the  size  of  an 
unimpregnated  organ  to  the  volume  which  it  is  known  to  at- 
tain when  gestation  is  four  months  advanced." 

After  the  death  of  the  child,  auscultatorj'  signs  cannot,  of 
course,  be  made  available;  though  in  one  of  my  cases,  where 
the  child  was  clearly  dead,  the  placental  sound  was  heard  at 
my  first  visit,  but  had  disappeared  entirely  at  my  second,  ten 
hours  afterward — a  set  of  signs  which  tended  to  confirm  my 
diagnosis. 

The  invariable  condition  of  the  uterus  in  extra-uterine 
pregnancy,  whether  before  or  after  the  death  of  the  child,  is 
that  it  is  intimately  associated  with  tlie  tumor,  generally  in 
front  of  it,  movable  to  a  limited  extent,  always  enlarged  be- 
fore the  death  of  the  child,  and  remaining  so  afterward  if  the 
placenta  be  attached,  as  it  generally  is,  to  the  posterior  sur- 
face of  the  fundus.  The  most  important  point  is  that  the  cer- 
vix is  always  quite  open — in  my  cases  almost  admitting-  the 
finger.  Under  such  circumstances,  if  a  foetal  heart  is  audible, 
the  case  is  clear.  If  not,  then  the  cliaracter  of  the  tumor 
must  be  taken  carefully  into  account.  If  the  case  is  seen  soon 
after  the  death  of  the  child,  the  tumor  will  be  soft,  more  or 
less  obscure  ballottement  will  be  felt  in  it,  and  possibly  a  j)art 
of  the  child  may  be  made  out  by  rectal,  vaginal,  or  supra-pel- 
vic examination.  It  is  at  this  stag-e  the  great  difficulties  in 
diagnosis  are  met  with,  and  Parry  has  so  well  summed  this 
up  that  I  cannot  do  better  than  reproduce  what  he  has  said 
on  the  subject: 

"If  the  patient  is  not  seen  until  after  the  death  of  the  child, 
the  diagnosis  of  an  extra-uterine  pregnancy  may  be  veiy  diffi- 
cult.     Many  years  may  have  intervened   before  the  woman 
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comes  under  notice.     Of  course,  if  the  cyst  has  opened  into  the 
bhidder,  bowels,  or  vag'ina,  or  a  fistula  has  formed  through  the 
abdominal  walls,  there  will  be  little  or  no  trouble  in  arriving" 
at  a  correct  conclusion.     Difficulty  will  arise  only  when  the 
C3"st  has  not  ruptured,  or,  having  opened  into  the  bladder  or 
into  the  rectum  out  of  reach,  it  has  not  discharged  any  of  its 
solid  contents.     Under  these  circumstances,  a  correct  conclu- 
sion can  be  reached  by  carefully  sifting  the  clinical  histoiy. 
No  point  is  too  minute  for  examination.     As  a  rule,  it  will  be 
found  that  all  such  women  have  a  firm  conviction  that  they 
were  pregnant  when  the  abdominal  tumor  made  its  appear- 
ance.    Though  more  than  a  score  of  years  may  have  passed, 
they  will  not  have  abandoned  the  idea  that  the^^  still  carry  a 
child  somewhere  in  the  abdominal  cavity.     Such  women  will 
nearly  always  give  the  history  of  labor  at  or  near  term,  at- 
tended with  uterine  hemorrhage,  and  followed  by  the  secretion 
of  milk;  after  which  they  will  assert  that  the  abdomen  di- 
minished in  size,  and  that  this  diminution  steadily  continued 
until  the  tumor  reached  the  dimensions  presented  when  the 
patient  comes  under  observation.     This  association  of  phe- 
nomena is  very  characteristic,  and  when  they  are  all  present, 
erratic  gestation  should  always  be  suspected.     The  diminution 
in  the  size  of  the  abdomen  after  labor  is  a  most  important 
symptom." 

After  the  absorption  of  the  liquor  amnii,  the  character  of 
the  tumor  in  extra-uterine  pregnancy  alters  very  much.  The 
uterus  may  become  smaller  and  more  mobile,  and  parts  of  the 
child  may  be  felt,  especially  in  the  rectum,  such  a  sign  at  once 
pointing  out  the  nature  of  the  case.  These  prominences,  and 
likewise  the  "  bosselures,"  or  knobs  of  the  hands  and  feet, 
which  are  often  felt  above  the  pelvis,  may  be  closel^^  imitated 
\)\  the  small  nut- like  cysts  of  small  ovarian  tumors,  and  es- 
pecially by  the  hard  irregularities  of  dermoid  cysts.  These  re- 
semblances existed  in  the  case  I  have  narrated  above  to  a 
considerable  extent,  but  to  a  very  much  more  marked  degree 
in  another  patient,  wiiere  I  removed  both  ovaries — one  der- 
moid— but  where  the  resemblances,  fortunatelj^,  did  not  lead 
me  astray.  If  the  cyst  be  packed  dowm  in  the  pelvis,  the  de- 
ception may  be  great,  and  nothing  but  an  exploratory  incision 
will  clear  up  the  case.  I  w^ould  stronglj^  recommend  that,  in 
such  cases,  the  aspirator  should  not  be  used.     In  a  joint,  or  in 
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the  pleura,  where  the  conditions  between  whicli  diag"nosis  has 
to  be  made  are  hmited  in  number,  this  instrument  is  doubt- 
less of  great  use,  as  it  is  for  treatment  as  well.  But  in  the 
abdomen  and  pelvis  it  is  very  different.  The  aspirator  may 
tell  you  a  tumor  contains  serum,  blood,  or  pus,  but  that  helps 
you  but  little  as  to  the  seat  of  the  disease,  and  nothing  at  all 
as  to  its  treatment.  Besides,  the  risk  of  the  aspirator  is  great, 
quite  as  great  as  the  risk  of  an  abdominal  section.  The  use 
of  the  aspirator  in  my  special  line  of  practice  is  therefore  di- 
minishing, has  almost  disappeared,  and  in  all  cases  of  abdom- 
inal tumor  where  there  seems  a  reasonable  prospect  of  doing 
good  to  the  patient,  I  open  the  abdomen  and  xnake  out  the 
condition.  I  have  never  had  to  regret  this  practice,  and  I  very 
often  have  had  reason  to  be  pleased  with  its  results.  Parry's 
evidence  on  this  point  is  so  strong  and  important  that  I  quote 
it  at  length  to  strengthen  my  position: 

"  In  cases  of  doubt,  the  foetus  being  dead,  the  trocar  has 
been  used  to  draw  off  some  liquor  amnii  in  order  to  confirm 
the  diagnosis.  Unless  it  has  been  decided  to  operate  immedi- 
ately for  the  removal  of  the  foetus,  the  use  of  the  trocar  is  ut- 
terly unjustifiable.  A  few,  but  very  few,  women  have  long 
survived  its  use.  Mr.  Jonathan  Hutchinson,  in  a  clinical  lec- 
ture upon  this  subject,  says  that  this  practice  *  is  in  itself  at- 
tended by  great  danger,  nor  shall  I  deal  honestly  with  you  or 
myself  if  I  do  not  candidly  admit  that,  with  due  care  and  pa- 
tience, I  do  not  think  that  paracentesis  ought  to  be  necessary 
in  a  case  of  foetal  tumor  simulating  ovarian  dropsy,'  Mr. 
Hutchinson  reached  this  conclusion  after  having  been  so  un- 
fortunate as  to  see  fatal  peritonitis  follow  the  use  of  the  trocar 
in  his  hands.  Dr.  Cardeza's  patient  was  tapped  after  consul- 
tation with  Dr.  W.  L.  Atlee,  of  Philadelphia,  on  November 
19th,  and  the  latter  gentleman  performed  gastrotomy  five 
days  later.  As  soon  as  the  cyst  was  opened,  '  there  was  a 
rush  of  offensive  gas.'  Jordan  used  the  aspirator  for  diagnos- 
tic purposes,  the  woman,  there  is  every  reason  to  believe, 
having  no  bad  symptom  at  the  time.  She  was  given  chloro- 
form, the  puncture  made,  and  two  hours  after  'complete  col- 
lapse came  on.'  Speaking  of  the  use  of  the  aspirator  under 
these  circumstances,  Dr.  Jordan  remarks:  'The  doubts  cast 
on  my  diagnosis,  and  the  variety  of  opposing  views  in  reg-ard 
to  the  nature  of  the  case,  which  unfortunately  resulted  in  the 
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use  of  the  aspirator,  were  nearly  the  cause  of  the  patient's 
death.'  " 

Slow- growing-  cancer  of  an  ovary  or  in  the  neighborhood 
of  the  uterus,  especially  behind  it,  might  be  difflcult  to  diag- 
nose by  physical  signs  from  extra-uterine  pregnancy  of  long 
standing,  but  the  history  would  here  greatly  help  us.  The  in- 
crease would  probably  be  steady,  and  if  a  rapid  accession  to 
the  growth  took  place,  a  temperature  chart  would  settle  the 
difficulty;  for  the  only  condition  which  could  induce  rapid  in- 
crease of  the  cyst  of  an  extra-uterine  pregnancy  is  suppuration, 
and  this  would  tell  its  story  on  the  chart  in  lines  that  could 
not  be  mistaken.  The  history  of  the  case  would  probably 
help,  but  it  might  just  as  easily  lead  one  astray,  as  in  the  case 
I  have  detailed.  I  once  saw  a  very  eminent  obstetric  physi- 
cian attack  an  abdominal  tumor  which,  from  the  history 
mainly,  he  had  assured  himself  was  an  instance  of  ectopic 
gestation  gone  beyond  the  full  time.  He  asked  me  to  examine 
the  case  and  give  an  opinion,  but  as  the  physical  signs  were 
in  no  way  distinctive  from  those  of  a  large  uterine  tumor,  cer- 
tainly not  m^'omatous,  I  said  I  should  depend  more  upon  the 
exploratory  incision  than  upon  the  history.  The  event  proved 
that  the  history  was  entirely  fallacious,  for  the  tumor  was  a 
mass  of  cancer  of  the  omentum,  adherent  to  and  involving 
everything. 

After  the  liquor  amnii  has  been  absorbed,  and  the  contents 
of  the  ovum  cyst  consolidated,  the  relations  of  the  mass  to  the 
uterus  and  the  other  pelvic  viscera  are  made  so  close  by  the 
placental  connections,  that  the  physical  signs  never  can  be 
very  clear,  and  therefore,  alternative  diagnosis  of  fibrocystic 
tumor  of  the  uterus  must  be  the  refuge  of  uncertainty'. 
(Writers  of  "library  papers"  and  other  inexperienced  persons 
talk  so  lightly  of  diagnosis  in  pelvic  and  abdominal  troubles, 
aiid  so  assuredly  of  the  accuracy  of  their  diagnosis,  that  I  am 
disposed  to  ask  those  who  are  passing  through  those  stages 
of  their  professional  existence  to  read  the  following  extracts 
on  the  subject  of  the  diagnosis  of  ectopic  gestation: 

"Although  from  the  careful  perusal  of  numerous  histories 
of  cases  of  this  nature,  some  degree  of  facility  of  distinguish- 
iug  their  presence  may  be  acquired  after  a  certain  period  of 
tlieir  duration,  and  of  deciding  even,  in  occasional  instances, 
on  the  particular  variety  of  such  pregnancies,  yet  assuredly 
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every  practitioner  who  has  attentivel}"  studied  the  subject, 
must  admit  tlie  distinction  to  he  a  task  of  no  ordinary  diffi- 
culty."    [Parry.] 

"  Telle  est  I'obscurite  du  diagnostic,  apres  I'exploration  du 
col  uterin,  que  les  Baudelocque,  les  Osiander,  les  Dubois,  etc., 
n'ont  jamais  ose,  au  milieu  des  incertitudes  qu'il  laisse,  entre- 
prendre,  au  terme  de  neuf  mois,  Fextraction  de  I'enfant." 
["Archives  Gener,,"Vol.  xxvii.,  p.  211." — Lesouef.])  But  an  ex- 
ploratory incision  will  clear  up  all  doubt  as  to  the  diagnosis, 
and  at  the  same  time  it  will  put  the  operator  on  the  road  to 
the  proper  method  of  treatment. 

After  the  diagnosis  of  a  case  of  extra-uterine  pregnane}^ 
has  been  satisfactorily^  determined,  the  question  arises.  What 
is  to  be  done  with  it  ?  If  the  child  is  still  alive  and  near  the 
full  term,  I  believe  it  to  be  our  duty  to  operate.  If  the  child 
is  dead,  the  propriety  of  operating  seems  to  me  quite  evident, 
though  it  has  been  disputed  by  so  eminent  an  authority  as 
Mr.  Jonathan  Hutchinson.  Of  course  no  strict  rule  can  be 
laid  down,  and  each  case  must  be  decided  on  its  own  merits; 
but  the  records  of  surgery  are  so  full  of  instances  of  the  risks 
Avhich  such  cases  have  to  run  when  suppuration  of  the  sac 
occurs,  as  it  almost  always  does  some  time  or  other,  that  I 
think  we  are  in  most  instances  justified  in  operating.  More- 
over, the  surgical  principles  on  which  the  operation  is  to  be 
conducted  are  now  so  well  established,  and  its  results  are  so 
good,  that  the  opponents  of  the  operation  seem  to  me  to  be 
in  a  very  illogical  position  if  they  still  continue  to  advocate 
certain  other  surgical  proceedings,  of  w^hich  the  results  are 
notoriously  bad. 

Of  late  years  much  discussion  has  turned  on  various  forms 
of  treatment  designed  to  obviate  the  necessity  for  surgical 
operations,  and  in  the  arguments  used  to  support  them,  an 
altogether  new,  and  I  venture  to  think,  a  very  immoral  ele- 
ment has  been  introduced.  It  is  to  the  effect  that  if  the  child 
is  alive  the  proper  thing  is  to  kill  it,  in  the  belief  that  the  in- 
fant's sacrifice  is  the  mother's  safety-.  I  am  no  theologian 
and  this  is  hardly-  the  place  for  a  discussion  on  morals,  but  I 
am  bound  to  say  that  this  seems  a  most  m^^sterious  kind  of 
belief,  and  it  would  put  legitimate  practitioners  of  medicine 
quite  on  a  level  with  abortion-mongers  and  reckless  cranioto- 
mists.  Certainly  I  will  have  none  of  it,  the  more  that  the 
V— 35" 


544  Ectopic  Pregnancy  and  Pelvic  Hceviatocele, 

men  who  urg-e  it  happen,  commonly  enoug-h,  to  be  notoriously 
unfortunate  in  all  their  surgical  etl'orts,  belonging  generally 
to  the  hj^brid  class  of  obstetric  physicians. 

If  the  death  of  the  child  did  bring  the  mother  safety, 
something-  might  be  said  for  the  proceeding,  but  nature  kills 
the  child  in  the  vast  majority  of  instances  of  ectopic  gesta- 
tion, as  we  have  seen,  and  safety  is  thereby  brought  to  a  mere 
fraction  of  the  cases,  as  Parr^'  has  proved.  Puncturing  the 
ovum  sac  with  needles,  medicated  or  g-alvanic,  is  therefore  an 
immoral  and  dangerous  proceeding,  which  ought  to  have  pro- 
fessional condemnation.  Parry  is  of  opinion  that  all  measures 
that  necessitate  wounding  the  cyst  without  removing  the 
child  are  not  without  danger  to  the  woman,  and  that  the 
question  to  determine  is  whether  the  risks  of  such  a  thera- 
peutic measure,  though  they  may  be  grave,  may  not  be  less 
than  those  which  follow  when  the  accident  is  abandoned  to 
nature.  This  is  a  fair  way  of  stating  the  case,  certainl^^  at 
the  time  Parry  wrote  (1874)  it  was  a  very  advanced  kind  of 
statement,  but  now  we  can  speak  with  far  g-reater  certainty. 
He  himself  says  in  this  very  passag-e  that  future  experience 
must  settle  the  question.  I  venture  to  think  that  my  own 
experience  settles  the  question  in  favor  of  surgical  interference 
in  ectopic  g-estation  at  the  time  of  primary  rupture.  I  think 
there  is  no  appeal  against  the  decision  to  cut  down  and  tie 
the  bleeding"  point.  No  acupuncture,  simple  or  medicated,  and 
no  electrolytic  charlatanry  will  save  a  woman  who  has  a  ves- 
sel bleeding"  into  the  peritoneal  cavity.  If  the  child  survives 
that  rupture  it  has  a  legal  and  a  moral  right  to  its  life,  and 
oug-ht  not  to  be  deliberately  killed,  as  has  been  done  by  Dr. 
Braxton  Hicks  and  Dr.  Aveling.  Parry  says  of  this  case, 
narrated  b}-  the  former  authority : 

"The  observation  of  Dr.  Hicks  is  more  important,  since  it 
involves  less  speculation.  This  case  has  already  been  alluded 
to.  The  patient  died,  when  four  months  pregnant,  of  internal 
hemorrhage,  the  result  of  an  attempt  to  destroy  the  foetus 
by  puncturing-  it  with  a  trocar.  About  a  fortnig-ht  before  her 
death  she  had  some  sj^mptoms  of  rupture,  but  these  were  not 
distinctive.  At  the  post-mortem  the  C3'st,  which  had  origi- 
nally contained  the  ovum,  was  found  ru^Dtured;  and  out- 
side of  it,  having"  formed  new  connections,  was  the  perfect 
ovum  with  its   placental   attachments,  on  the  side  opposite 
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the  opening-  into  the  cyst  and  to  the  posterior  surface  of  the 
uterus." 

In  Dr.  Aveling's  case  both  mother  and  child  had  survived 
the  primary  rupture,  and  tlie  ovum  was  going-  on  developing" 
in  the  broad  ligament.  Be^'ond  the  fact  that  an  ectopic  ges- 
tation was  diagnosed  by  Dr.  Aveling-,  and  was  even  made 
clear  by  him  to  Mr.  Spencer  Wells,  there  was  no  reason  ap- 
parent for  interfering-.  If  the  case  had  been  carefully  tended 
up  to  the  viable  period  a  living-  child  might  have  been  re- 
moved. Instead  of  this  the  child  was  killed  by  galvanism, 
and  that  seems  to  me  a  wrong  thing — a  far  more  immoral 
thing  even  than  "  spaying-." 

One  of  the  most  recent  cases  in  which  electricity  has  been 
used  for  the  purpose  of  dealing-  with  an  ectopic  gestation  is 
that  reported  by  Dr.  Buckmaster,  of  Brooklyn,  in  the  "  Medi- 
cal News,"  July  21st,  1888,  and  this  case  is  so  characteristic 
that  it  may  serve  as  a  type  against  which  criticism  can  be 
easily  and  justly  directed.  Dr.  Buckmaster  asks  three  ques- 
tions in  connection  with  his  case,  of  which  the  first  is :  "  Was 
the  diag-nosis  of  extra-uterine  pregnancy  warrantable  ?  "  and 
in  reply  there  can  be  no  doubt  at  all,  for  the  description  that 
he  gives  of  the  accident  which  occurred  to  the  patient  about 
the  ninth  week  of  pregnancy  is  essentially  characteristic  of 
tubal  rupture :  "  She  suddenly  felt  a  violent  pain  in  the  '  pit 
of  the  stomach,'  heard  a  ringing  noise  in  the  ears,  and  fainted. 
She  lay  on  the  floor  groaning,  and  did  not  have  strength 
enough  to  call  loudly  for  assistance.  She  was  found  in  this 
condition  by  her  husband  and  removed  to  her  bed.  It  is  said 
that  her  face  was  very  pale,  and  she  fainted  at  each  attempt 
to  sit  up.  She  was  very  thirst^',  and '  thought  the  doctor  cruel ' 
in  that  he  did  not  permit  her  to  drink  all  the  water  she  de- 
sired." 

The  second  question  is:  "Was  the  child  living  when  the 
electricity  was  first  applied  ?  "  and  then  Dr.  Buckmaster  gives 
a  categorical  reply  in  the  affirmative,  when  really  it  is  a  mat- 
ter open  to  the  greatest  suspicion.  I  think  in  all  probability 
from  the  details  of  the  case  given  that  the  patient  was  suffer- 
ing- from  a  htEmatocele  of  the  broad  ligament,  due  to  the  rup- 
ture of  the  tubal  pregnancy,  to  such  an  extent  that  the  ovum 
had  been  destroyed,  and  that  if  she  had  been  left  alone  the  ab- 
sorption of  blood  would  have  taken  place  without  the  violent 
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inllueiice  of  the  electric  current,  just  as  generally  follows  when 
the  electric  current  is  not  applied.  Further,  he  describes  the 
tumor  as  not  only  decreasing  in  size  but  changing-  in  charac- 
ter, losing  its  elastic  feeling  on  account  of  the  absorption  of 
the  fluid  contents.  But  supposing  the  child  had  not  died,  his 
third  question  comes  up  for  discussion :  "  Is  the  uninterrupted 
current  the  best  means  for  destroying  the  foetus  ?  "  and  to  this 
I  rep]^",  What  right  had  Dr.  Buckmaster  to  destroy  the  child 
at  all  ?  There  can  be  no  doubt  from  the  very  clear  description 
given  that  the  pregnancy  was  in  the  broad  ligament.  "An 
ill-defined  mass,  elastic  to  the  touch,  was  distinctly  traceable 
on  the  right  side.  Vaginal  examination  showed  that  the 
uterus  was  crowded  forward  toward  the  pubes,  and  that  it 
was  somewhat  enlarged  and  softened.  The  sac  of  Douglas 
was  occupied  by  an  elastic  mass  in  which  fluctuation  could  be 
detected,  and  which  felt  not  unlike  a  small  ovarian  cyst,  and 
seemed  to  be  part  of  the  tumor  felt  in  the  right  iliac  region, 
from  which  the  uterus  appeared  free." 

After  carefully  considering  the  different  methods  for  de- 
stroying the  foetus,  none  of  which  seemed  altogether  satisfac- 
tor3%  Dr.  Buckmaster  continued  to  use  the  galvanic  current 
uninterruptedl}^  but  he  gives  no  justification  whatever  for  his 
determination  to  destro^^  the  child.  All  the  severe  symptoms 
had  disappeared,  the  patient  was  suffering  from  nothing  but 
slight  discomfort  and  the  unfortunate  fact  that  Dr.  Buckmas- 
ter had  diagnosed  an  ectopic  gestation.  If  the  case  had  been 
left  alone  a  living  child  might  have  been  the  result,  for  there 
can  be  no  doubt  whatever  that  it  was  an  extra-peritoneal 
pregnancy,  which,  if  there  really  was  a  living  child,  would 
have  gone  on  precisely  in  the  way  to  be  described  hereafter. 
Then,  finally.  Dr.  Buckmaster  tells  us  that  three  months  after 
the  electric  treatment  the  patient  still  had  left  a  hard  mass, 
which  could  be  felt  on  making  a  vaginal  examination,  and  that 
there  was  a  slight  tenderness  about  it,  in  fact  the  physical 
condition  of  the  patient  was  preciselj^  that  in  which  he  found 
her,  except  that  the  mass  had  diminished  in  size,  it  still  re- 
mained there,  a  source  of  danger,  and  in  all  probability  will 
some  day  suppurate.  Certainlj^  three  months  is  far  too  short 
a  period  on  which  to  base  any  conclusions  for  the  safety  of  the 
treatment,  even  supposing  that  he  achieved  the  result  which 
he  says  he  desired  in  killing  the  child.     My  own  belief  is  that 
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he  did  not  do  so,  for  the  method  which  he  employed  is  one  which 
could  not  by  any  means  be  applied  with  safety  to  the  child, 
and  the  strength  of  the  current  was  not  such  as  is  likely  to  be 
fatal  to  anything-  at  all. 

In  Dr.  Buckmaster's  papers  there  are  two  other  points 
upon  which  some  criticism  might  be  directed.  In  the  first 
place  he  credits  Dr.  T.  G.  Thomas  with  the  belief  that  the 
electrol^'tic  treatment  has  these  great  advantages:  if  any 
error  of  diagnosis  has  been  made,  it  will  do  no  harm,  and  if  the 
diagnosis  be  correct,  experience  proves  it  to  be  sufficient. 

My  answer  to  such  statements  is  this,  that  it  is  bj^  no 
means  clear  from  experience  which  we  have  had  in  this  method 
that  the  electric  current  is  without  harm,  whether  the  diag- 
nosis be  correct  or  not,  and  it  is  equally  without  proof  that  it 
is  sufficient  to  produce  the  effect  desired.  Further,  Dr.  Buck- 
master  saj^s  on  his  own  account,  that  cases  will  undoubtedly 
appear,  as  the  literature  of  the  subject  expands,  in  which, 
after  cutting  into  the  abdomen,  it  will  be  found  impossible  to 
complete  the  operation.  I  say  from  my  own  experience  that 
this  is  absolutely  inaccurate,  it  may  be  impossible  for  the  im- 
mediate operator  in  certain  cases  to  complete  the  operation, 
but  the  rule  ought  to  be  that  all  such  operations  sliould  be 
completed,  and  any  man  who  has  such  want  of  pluck  and  skill 
as  to  stop  in  the  middle  of  one  of  them  ought  not  to  attempt 
them.  They  can  all  be  completed.  The  second  point  is  that 
Dr.  Buckmaster  says  that  "  it  has  been  claimed  recently-  that 
the  placenta  continues  to  grow  after  the  death  of  the  foetus, 
but  as  we  have  seen  no  corroborative  evidence,  it  is  not  worthy 
consideration  at  present." 

As  I  am  responsible  for  having  first  made  a  statement  that 
I  had  seen  the  placenta  growing  after  the  foetus  had  clearly 
been  dead  for  some  time,  let  me  here  draw  the  attention  of  Dr. 
Buckmaster  and  others  to  the  evidence  upon  which  the  state- 
ment is  based. 

In  case  number  six  the  rupture  had  occurred  apparently  in 
the  tenth  or  eleventh  week  of  gestation,  and  the  placenta  was 
lying  in  the  midst  of  a  quantit^^  of  clots,  as  a  round  mass  the 
size  of  a  cricket  ball,  for  the  most  part  in  the  wall  of  the  tube; 
for  when  the  tumor  was  removed  the  placenta  was  still  adher- 
ent to  ))art  of  its  inner  surface,  and  the  pelvic  mass  was  in- 
tact.    On  slitting-  it  open,  the  ovum  cavity  was  found  to  con- 
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tain  about  a  dessertspoonful  of  liquor  amnii,  but  there  was  no 
trace  of  foetus  at  all. 

As  we  have  very  frequent  experience  of  this  kind  of  inci- 
dent— the  g-rowth  of  a  larg-e  placenta,  embracing-  a  small  ovum 
cavity  without  an}',  or  with  only  very  slight,  trace  of  a  foetus, 
in  the  so-called  uterine  "moles" — we  have  no  reason  to  do 
other  than  expect  that  they  will  occasionally  occur  in  tubal 
pregnancy.  As  a  matter  of  fact  such  was  the  state  of  mat- 
ters in  this  case. 

In  case  19,  when  the  foetus  was  found  it  was  only  about 
2^^  inches  long-,  and  had  evidently  been  dead  for  some  consid- 
erable time,  for  it  was  partly  digested;  whereas  the  placenta 
had  grown  to  be  quite  as  larg-e  as  that  of  an  intra-uterine 
foetation  of  fovir  months,  and  it  had  been  forming"  adhesions 
to  intestine  and  omentum,  g'iving*  rise  to  recurrent  hemor- 
rhages, for  which  the  operation  had  ultimately  bo  be  per- 
formed. Similar  appearances  occurred  also  in  cases  24,  30, 
32,  and  37.  At  the  meeting  of  the  Obstetrical  Society,  at 
which  Dr.  Champneys  read  his  case,  Mr.  Thornton  gave  tes- 
timony to  the  same  conclusion,  and  in  the  first  edition  of  the 
"  Manual  of  Gynaecology,"  by  Hart  and  Barbour,  published 
in  1882,  there  is  the  following-  evidence  on  this  important  ques- 
tion :  "  Case  of  extra-uterine  gestation,  with  death  of  the 
foetus,  but  continued  growth  of  the  placenta,  which  led  to 
fatal  hemorrhage.  A.  B.,  cet.  24,  had  passed  two  periods 
without  menstruating,  and  thought  herself  pregnant;  three 
months  ago  she  began  to  have  irregular  hemorrhages  three 
times  a  month,  and  in  considerable  quantity.  The  tumor  was 
found  in  the  pelvis,  the  vagina  being  compressed  against  the 
pubis,  the  cervix  reaching-  about  the  rim,  and  the  bladder  dis- 
placed into  the  abdomen.  The  tumor  was  as  large  as  a  uter- 
ine preg-nancy  of  4|  months.  After  a  puncture  of  the  cyst 
with  an  aspirator  needle  the  patient  died  with  symptoms  of 
internal  hemorrhage,  and  on  a  post-mortem  examination,  by 
freezing-  the  pelvis  and  cutting-  sections,  the  uterus  was  found 
to  be  5|  inches  long,  the  fundus  being  5  inches  above  the  sym- 
physis, and  the  cervix  so  drawn  up  that  the  fornices  are  ob- 
literated. The  gestation  sac  lay  in  the  pouch  of  Douglas,  and 
was  chiefly  occupied  by  the  placenta.  The  cavity  of  the  am- 
nion contained  but  little  fluid,  and  the  foetus  was  about  the 
size  of  a  three  months'  pregnancy."' 
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The  continued  gTowth  of  the  placenta  after  the  foetus  had 
died  had  led  to  fatal  hemorrhage. 

In  looking-  over  the  records  of  cases  which  have  gone  be- 
yond the  full  period  of  gestation,  I  find  numerous  illustrations 
which  cannot  be  other  than  the  growth  of  the  placenta  after 
the  death  of  the  child.  No  emphasis  in  any  case  is  laid  upon 
this  fact,  but  the  descriptions  completely  establish  it.  In  a 
case  mentioned  by  the  first  Mr.  Samuel  Hey,  of  Leeds,  the 
patient  went  over  the  nine  months  with  a  false  labor,  and  the 
child  died.  Three  months  afterward  the  mother  succumbed 
from  the  sufferings  involved  in  the  carriage  of  the  ectopic  ges- 
tation. The  child  was  found  to  be  fully  formed,  and  showed 
no  marks  of  decomposition.  As  the  child  had  attained  a  size 
so  unusual  as  to  weig"h  nearly  two  pounds  and  a  half,  the  cyst 
was  supposed  to  be  the  right  Fallopian  tube,  but  the  descrip- 
tion makes  it  perfectly  clear  that  it  was  the  right  broad  liga- 
ment, together  with  the  tube.  The  placenta  in  this  case  must 
have  grown  greatly  after  the  death  of  the  child. 

Some  of  the  facts  which  have  been  recently  recorded  in  the 
application  of  electricity  for  the  treatment  of  ectopic  gesta- 
tion are  positively  g-hastly,  as  illustrated  in  the  paper  by  Dr. 
Matthews  Duncan  in  the  Bartholomew's  Hospital  Reports 
for  1883. 

Electricity^  was  first  tried  in  the  form  of  an  induced  current 
as  strong  as  the  faradic  coil  in  a  Croxeter's  combined  battery 
could  give.  A  carbon  disc  electrode  in  connection  with  the 
positive  pole  was  placed  over  the  tumor  on  the  left  side,  and 
a  gum-elastic  electrode,  with  a  nickel-plated  end,  was  passed 
into  the  vagina  toward  the  left  side  and  connected  with  the 
negative  pole.  A  current  was  alternately  passed  and  with- 
held during  periods  of  two  seconds  for  about  a  minute  and  a 
half.  A  continuous  current  of  forty  modified  Leclanche  ele- 
ments was  then  passed  for  a  space  of  six  minutes,  producing 
sliglit  v^esication  of  the  skin,  and  a  rough,  dried  surface  in  the 
vagina.  The  foetal  heart  was  heard  beating  the  same  evening. 
On  the  following  day  two  grains  of  morphia  were  injected  into 
the  amniotic  cavitj^  An  hour  afterward  the  mother  began 
to  feel  drowsy  and  her  pupils  became  slightly  contracted.  It 
was  thought  advisable  to  draw  off  the  liquor  amnii,  which 
was  done  through  the  abdominal  wall  by  aspiration,  eight 
ounces  being  removed.     The  foetal  heart  still  continuing  to 
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beat.  Dr.  Duncan,  five  days  later,  injected  \  gr.  of  morphia 
into  the  body  of  the  foetus,  to  the  depth  of  two  inches,  at  the 
spot  where  the  festal  heart  was  heard  plainest.  The  opera- 
tion was  twice  repeated  at  intervals  of  two  days,  but  without 
the  desired  result.  It  was  decided  now  to  try  and  destroy 
the  foetus  by  galvano-puncture.  Two  insulated  electrolj^sis 
needles  were  passed  into  the  tumor  for  an  inch  and  a  half  and 
connected  with  the  negative  pole  of  a  battery  composed  of 
modified  Leclanche  elements,  a  carbon  disc-shaped  electrode 
connected  with  the  positive  pole  being  applied  over  the  tumor 
externally.  A  current  from  forty  cells  of  the  battery  was 
passed  for  six  minutes  with  occasional  interruptions.  After 
the  operation  the  foetal  heart  could  still  be  head  beating-,  but 
more  slowlj^  Four  days  later  Dr.  Duncan,  having*  heard  the 
foetal  pulsation,  drew  off  the  liquor  amnii,  with  the  aspirator, 
and  then  injected  Vi\  xiij.  of  equal  parts  of  water  and  liq. 
morph.  hypod.  into  the  foetus  just  over  where  the  heart  was 
heard.     After  this  the  foetal  heart  could  not  be  heard. 

The  patient  died  two  daj^s  subsequently.  At  the  autopsy'', 
twentj^-six  hours  after  death,  the  contents  of  the  cj'^st  were 
found  very  foetid,  and  the  soft  parts  of  the  foetus  itself  were 
for  the  most  part  as  if  completely  macerated,  the  bones  being 
exposed.  Almost  all  the  internal  organs  were  diffused  in  the 
surrounding  fiuid,  or  were  diffluent.  The  heart  was  scarcely 
recognizable. 

Such  a  record  is  positively  discreditable  to  the  art  we 
practice,  a  series  of  ineffectual  experiments  were  tried  upon 
this  poor  mother  and  child,  one  after  another,  involving  fearful 
suffering  and  finally  double  death,  when  probably  both  lives 
might  have  been  saved  b}^  following  the  ordinary  rules  of  sur- 
gical proceedings. 

If  the  ovum  perishes  between  the  period  of  primary  rup- 
ture and  the  viable  period  and  becomes  a  source  of  danger  it 
ought  to  be  removed,  but  if  it  can  be  nursed  through  the  time 
till  the  end  of  gestation  it  ought  to  be  saved  by  abdominal 
section.  If  the  patient  discovers  herself  onlj^  after  the  child 
is  beyond  the  gestation  period  and  dead,  it  ought  to  be  re- 
moved, for  it  is  a  source  of  perpetual  risk.  Quiescent  lithope- 
dia  are  far  too  rare,  and  suppurating  ovum  sacs  far  too  com- 
mon and  far  too  fatal  for  us  to  recommend  such  a  risk  to  our 
patient.  Parry  sums  up  the  question  very  well  in  the  follow- 
ing passage  • 
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''After  the  death  of  the  foetus,  and  the  restoration  of  the 
normal  condition  of  the  system,  the  retention  of  an  extra- 
uterine foetus  is  not  incompatible  with  a  long-  and  useful  life, 
but  a  woman  is  never  free  from  danger  while  she  is  carrying" 
an  encysted  child.  Violent  exercise,  injuries,  blows,  strain- 
ings, and  similar  mechanical  irritations  may  be  the  exciting- 
cause  of  inflammation  of  the  sac  at  any  time.  Hence,  violent 
pain,  with  fever  and  evidences  of  inflammation  following  these, 
always,  demand  a  cautious  prognosis. 

"Depressing  diseases,  as  any  of  the  continued  fevers,  or 
local  affections  which  introduce  a  profoundly  typhoid  condi- 
tion, endanger  the  woman  \)y  impairing  the  nutrition  of  the 
cyst,  and  leading  to  destructive  inflammation." 

The  earliest  case  of  abdominal  section  for  ectopic  gestation 
which  has  been  found  upon  record,  is  that  of  Primerose,  who 
operated  in  October,  1594.  The  history  of  this  patient  has 
become  classical.  She  was  twice  pregnant  with  extra-uterine 
children — first  in  1591,  and  again  some  time  before  1594.  The 
cyst  of  the  first  child  opened  spontaneously  through  the  ab- 
dominal wall.  The  fistula  was  enlarg-ed,  and  the  child  ex- 
tracted \)y  Jacob  Noierus,  a  surgeon.  This  operation  proving 
successful,  Primerose  removed  the  second  child  by  abdominal 
section  two  months  later.  It  is  easy  to  imagine  how  he  was 
led  to  perform  the  second  and  more  hazardous  operation. 
Felix  Platerus  reported  another  successful  case  on!}-  three 
years  later.  After  this  we  have  found  no  indication  that  the 
operation  was  performed  for  more  than  a  centur3\  In  1714 
Calvo  reported  a  case  in  France,  and  in  17G4  Bard  another  in 
America.     (Parry.) 

Mr.  John  Bard  was  a  surgeon  in  New  York,  and  no  one  is 
known  to  have  operateed  in  that  country  before  him.  The 
patient  was  the  wife  of  a  mason,  and  the  operation  was  per- 
formed several  years  before  it  was  published,  for  Mr.  Bard 
communicated  an  account  of  it  to  Dr.  Fothergill,  in  a  letter 
which  was  dated  on  the  25th  of  December,  1759. 

On  January  14th,  1791,  this  operation  was  performed  in 
America  for  the  second  time,  the  subject  of  it  being  a  Mrs. 
Cocke,  the  wife  of  a  Virginia  planter.  The  operation,  which 
was  done  by  Dr.  William  Baynham,  a  country  physician,  was 
entirely  successful.  The  same  gentleman  operated  with  the 
same  happy  result  upon  a  negro  slave  on  February  6th,  1799. 
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This  was  the  fourth  American  abdominal  section  for  the  re- 
moval of  an  extra-uterine  foetus.  The  third  one  was  performed 
by  Mr.  Knight,  and  communicated  to  the  celebrated  Dr.  Lett- 
som,  by  Dr.  Mease,  of  Philadelphia,  and  published  in  1795.  Dr. 
Baynham's  cases  are  well  worth  attentive  stud}^  They  illus- 
trate the  intrepidity  and  good  judgment  so  often  displayed  by 
the  country  surgeon,  who,  separated  by  long  distances  from 
his  fellows,  often  has  to  act  in  the  greatest  emergencies  with- 
out the  counsel  which  he  may  earnestly  desire.  Almost  a 
quarter  of  a  century  passed  before  the  operation  was  repeated 
in  America.  On  the  sixth  day  of  October,  1823,  it  was  again 
performed  by  Dr.  Wishart,  likewise  a  country  practitioner. 
The  sixth  American  operation  was  performed  on  February 
Cth,  1846,  by  Dr.  A.  H.  Stevens,  of  New  York,  a  man  who  had 
all  the  advantages  of  a  metropolitan  experience.     (Parry.) 

Sprengel,  in  his  "  History  of  Medicine,"  Vol.  VII.,  p.  290  et 
seq.,  refers  to  the  following-  authorities  for  cases  of  this  nature, 
viz.,  Comax,  a  professor  at  Vienna,  said  to  be  the  first  who  oper- 
ated successfully  for  gastrotomy;  Hector  and  Gassarus,  both 
of  Augsburg;  Soligen,  who  is  said  to  have  practised  the  oper- 
ation repeatedly;  C.  Denys,  a  French  phj^sician,  who  relates 
several  cases  of  extra-uterine  conception,  followed  by  abscesses, 
from  which  foetuses  w^ere  extracted;  Runge,  a  surgeon  of 
Bremen,  who  operated  on  a  woman  in  whose  abdomen  a  foetus 
had  been  retained  eleven  years;  Spaering,  a  Swedish  physi- 
cian, who,  with  a  lancet,  opened  an  abscess,  and  from  the 
lower  part  of  the  abdomen  extracted  a  foetus  of  thirteen  years' 
retention;  Breyer,  of  Leipsic,  and  Weinhardt,  both  of  whom 
operated  successfully  by  gastrotomy ;  Professor  Colomb,  of 
Lyons,  and  Professor  Josephus,  of  Rostock,  both  were  unsuc- 
cessful.    (Campbell.) 

Parrj^  gives  a  number  of  tables  which  are  intended  to  show 
the  mortality  of  extra-uterine  pregnancy  reaching  to  and  going 
bej^ond  term,  and  submitted  on  the  one  hand  to  abdominal 
section,  or  left  to  nature,  on  the  other.  But  it  is  perfectly 
clear  that  no  tables  of  abdominal  operations  of  any  kind  are 
of  the  slightest  value  antecedent  to  the  year  1878,  when  the 
whole  practice  of  abdominal  surgery  was  revolutionized  by 
the  final  discontinuance  of  the  clamp  in  ovariotomy;  and  fur- 
ther, it  is  quite  clear  that  the  heterogeneous  collection  of  cases 
of  which  rarely  more  than  two  are  contributed  to  the  list  by 
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the  same  operator,  can  have  little  or  no  value.  In  turning" 
back  over  the  records  of  the  cases  where  the  details  are  given, 
the  great  bulk  of  them  have  been  operated  upon  when  the 
patients  were  too  far  gone  in  illness,  the  result  of  accidental 
complications  or  suppuration  of  the  sac,  to  give  the  collection 
any  value  whatever.  The  following-  are  his  conclusions:  Of 
thirty  cases  in  which  g-astrotom}'  was  performed,  or  the  breach 
dilated,  twent^^-eig-ht  patients  recovered.  In  twelve  cases  of 
g-astrotomy  performed  after  the  suppurative  process  was  w^ell 
advanced,  ten  of  the  operations  were  successful.  Of  nine 
women  operated  on,  however,  during-  the  existence  of  foetal 
life  or  soon  after  its  extinction,  the  whole  died. 

If  these  conditions  had  to  be  accepted,  there  would  be  an 
end  of  the  discussion  concerning  the  saving  of  the  child.  I, 
for  one,  would  say  no  more  about  it,  and  willingly  would  adopt 
some  means  of  destroying  the  foetus;  or  I  would  watch  till  it 
died,  and  then,  after  waiting  awhile,  I  should  remove  it. 
Parry  seems  to  have  been  greatly  impressed-  with  the  belief 
that  the  fatality  attending  the  removal  of  living  children  was 
due  to  the  "  puerperal  state,"  and  therefore  he  advised  wait- 
ing till  the  child  had  been  dead  some  time.  In  fact,  he  divided 
the  operations  into  "  primary  "  and  "  secondary  "  on  this  prin- 
ciple— a  most  mistaken  one.  That  puerperal  women  are  es- 
pecially susceptible  to  surgical  influences  is  true  enough;  but 
our  recent  experiences  make  me  believe  that  it  is  only  ti'ue 
that  they  are  specially  susceptible  to  the  influences  of  bad  sur- 
gery and  unskilful  operators.  If,  therefore,  we  have  a  pro- 
ceeding based  on  sound  principles  and  a  skilful  operator,  I 
believe  the  puerperal  woman  has  no  more  to  fear  from  an 
operation  than  any  others.  M3"  own  experience  in  the  Ctesa- 
rean  operation  and  in  the  modern  methods  of  amjDutating-  a 
pregnant  uterus  convinces  me  that  this  is  so.  I  never  suc- 
ceeded in  getting  a  woman  through  a  Cossarean  section,  and  I 
concluded  that  it  was  the  puerperal  influence.  But  I  know 
now  that  this  conclusion  was  nonsense.  As  soon  as  I  began 
to  amputate  the  uterus  all  my  patients  recovered,  and  recov- 
ered easily,  just  as  ovariotomies  recover.  I  used  to  do  the 
Cajsarean  section  merely  to  save  the  child,  now  I  amputate 
the  pregnant  uterus  to  save  both  mother  and  child,  and  there- 
fore I  begin  to  look  upon  a  man  who  does  craniotomy  as  a 
person  worthy  of  suspicion. 
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If  this  revolution  has  been  etFected  about  one  puerperal 
operation,  why  may  not  the  basis  of  scepticism  be  applied  to 
Dr.  Parry's  tables  and  their  conclusions  ?  Further  objections 
may  be  urged  against  them.  First  of  all,  the  figures  are  too 
small  for  any  just  conclusion.  Then  the  conditions  of  individ- 
ual cases,  when  unearthed,  are  so  dissimilar  that  they  cannot 
with  any  justice  be  slumped  together  in  tabular  form.  The 
great  majority  of  the  "  primary  "  cases  were  operated  upon 
"  in  extremis,"  while  the  secondary  cases  had  been  going  on 
in  chronic  form,  and  w^ere  operated  on  by  specially''  exi^erienced 
men.  Generally  speaking-  the  cases  of  "  primary  "  operations 
are  only  surgical  curiosities  of  a  somewhat  horrible  kind,  and 
of  no  value  whatever.  Indeed,  Dr.  Parry  practically  admits 
all  this  about  his  tables,  for  he  says  (page  223),  of  the  62  cases 
tabulated  in  what  he  calls  "  primary  operations "  w^  ere  per- 
formed for  the  removal  of  extra-uterine  children,  "  30  lived 
and  32  died,  a  mortality  of  51.61  per  cent.  It  is  doubtful,  how- 
ever, if  this  can  be  accepted  as  the  true  mortality  after  gas- 
trotomy.  This  result  is  to  be  compared  with  that  of  the  third 
table,  which  shows  approximatively  the  mortality  of  extra- 
uterine preg'nancy  left  to  nature,  or,  to  speak  more  correctly, 
allowed  to  progress  without  operative  interference  until  na- 
ture had  pointed  out  the  vvaj^  in  which  she  intended  to  effect 
elimination  by  forming  openings  either  through  the  abdomi- 
nal walls,  bowels,  vagina,  or  bladder.  Of  these  women,  52,65 
per  cent  perished,  a  mortality  of  only  1  per  cent  in  favor  of 
gastrotomy.  This  is  certainly  a  ver3^  poor  showing  for  sur- 
gical interference  in  this  unhappj^  accident." 

The  great,  and  a  very  important  qualification  of  this  last 
statistical  statement  is  entirely  overlooked  by  Dr.  Parry,  and 
3'et  it  is  rendered  perfectly  clear  throughout  the  whole  of  his 
waitings  on  the  subject,  that  these  cases  are  only  the  rem- 
nants, the  mere  survivals  of  a  vast  number  who  died  during 
the  processes  of  suppuration,  whereas  a  table  of  gastrotomies 
for  living  children,  or  children  recently  dead,  represents  no 
such  residuum.  To  the  mortality  of  the  cases  left  to  them- 
selves there  must  of  course  be  added  a  large  number  of  those 
who  died  when  their  condition  as  recognized  was  beyond  rem- 
edy, and  this  number  I  fancy  vastl}'  outruns  the  number  of 
the  residuum. 

Here  I  may  speak  of  the  application  of  the  terms  "  primary  " 
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and  "secondary"  in  connection  with  these  operations,  for 
which  Dr.  Parry  is  responsible,  and  in  which  I  think  lie  has 
committed  a  grave  error.  He  regards  as  primary  operations 
those  in  which  the  life  of  the  child  was  considered  in  deter- 
mining- the  time  for  interference,  or  in  which  the  operation 
was  performed  shortly  after  its  death,  or  near  term ;  and  as 
"secondary"  operations  he  has  placed  all  operations  per- 
formed some  time  after  the  death  of  the  child,  and  when  the 
sj'stem  of  the  mother  had  recovered  to  a  great  extent  from 
the  "  puerperal  condition."  It  seems  to  me  that  these  terms 
are  most  inappropriate  and  ill-used,  and  are  certain  to  he  most 
misleading. 

In  general  surgery'  we  have  the  words  primary  and  seccn- 
dar}^  operations,  more  particularly  in  relation  to  the  amputa- 
tion of  the  limbs,  used  in  different  senses  altogether,  and  so 
engrafted  in  professional  parlance  as  to  have  become  an  al- 
most necessary  part  of  our  conversation,  certainly  the^^  are  a 
great  convenience.  Used,  however,  as  Dr.  Parrj^  has  proposed 
they  should  be,  they  would  be  without  meaning  and  would 
necessarily  cause  a  great  deal  of  confusion.  I  would  greatly 
prefer  that  if  we  were  to  speak  of  a  primary  operation  for 
extra-uterine  gestations,  we  should  speak  of  the  operation  for 
arrest  of  the  hemorrhage  at  the  period  of  primary  rupture. 
My  reasons  for  this  are  that  according  to  the  ordinar}-  mean- 
ing of  the  English  language,  abdominal  section  would  then  be 
certainly  primary  in  point  of  date  and  also  primary  in  the  sense 
of  being  of  greater  importance,  that  is  to  say  of  far  more  fre- 
quent necessity.  Abdominal  section  for  a  viable  child  is  sec- 
ondary so  far  as  date  is  concerned,  and  it  is  but  of  ver^^  Uttle 
importance  in  the  matter  of  frequency.  If  we  take  the  tech- 
nical meaning  of  "primary," as  in  amputations,  to  mean  oper- 
ation at  the  time  of  accident,  when  the  patient  is  collapsed 
from  shock,  pain,  and  hemorrhage,  then  the  patient  who  is 
suffering  from  collapse  as  the  result  of  the  violent  pain  and 
hemorrhage  which  occurs  at  the  primary  rupture  is  surely  in 
a  condition  much  more  resembling  the  state  of  the  patient  who 
has  to  submit  to  a  primary  amputation  than  anything  else 
we  can  conceive.  Most  of  my  patients  have  been  so,  as  much 
as  if  they  had  been  cases  of  smashed  knee-joint,  and  if  left 
alone  these  cases  must  surely  die.  On  the  contrary,  the  women 
from  whom  I  have  removed  viable  children,  or  children  dead 
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\>y  reason  of  having"  passed  the  ordinary  period  of  gestation, 
have  far  more  resembled  cases  of  amputation  for  disease,  and 
surely  they  are  secondary  operations  in  the  technical  sense. 
A  further  argument  against  the  introduction  of  these  terms 
in  the  relation  proposed  by  Dr.  Parry,  is  that  they  would  prac- 
tically be  determined  only  by  saving  the  life  of  the  child,  and 
though  this  must  be,  as  strongly  argued  by  Dr.  Meadows,  the 
vital  element  in  the  further  consideration  of  such  an  operation, 
it  cannot  be  the  chief  element.  Finallj^,  by  the  adoption  of 
these  terms  and  bj'  the  argument  he  urges  for  their  use,  Dr. 
Parry  would  practicallj^  close  the  door  against  further  advance 
in  the  possibility  of  saving  the  child :  he  says,  "  JSTotwithstand- 
iug  the  possibility  of  realizing  this  happy  result,  and  even 
of  saving  both  mother  and  child,  as  has  been  done  a  few 
times,  the  primary  operation  cannot  be  too  emphatically  con- 
demned/' 

I  cannot  admit  such  a  conclusion  for  a  moment,  for  the 
material  upon  which  he  has  based  it  is  made  up  of  such  dis- 
cordant elements,  every  one  of  which  requires  special  qualifi- 
cation, that  it  is  quite  impossible  to  submit  it  to  a  satisfactory 
investigation.  But  even  if  we  admitted  his  premisses,  his  ar- 
gument after  all  is  based  on  a  nine-per-cent  difference  only 
against  an  operation  which  has  saved  child  as  well  as  mother; 
and  this  even  is  to  be  qualified,  as  I  have  said,  by  the  mortal- 
ity having  been  influenced  by  unintelligent  delay  and  a  vast 
amount  of  unscientific  instrumentation.  One  of  his  cases  was 
operated  upon  (unsuccessfully  of  course)  after  having  been  in 
false  labor  for  over  a  week ;  and  another  (equally,  of  course, 
unsuccessful)  after  most  strenuous  efforts  had  been  made  for 
a  whole  day  to  deliver  the  woman  by  the  forceps. 

I  therefore  advocate  the  principle  of  saving  a  child  who 
has  survived  the  catastrophe  of  the  primary  rupture  of  the 
tube  by  being  extruded  into  the  broad  ligament.  If  its  exist- 
ence is  recognized  during  its  life,  the  mother  ought  to  be  care- 
fully guarded  and  watched  till  the  false  labor  sets  in,  jufet  as 
we  watch  a  case  for  puerperal  hysterectomy  and  seize  the  -on- 
set of  labor  or  its  early  stage,  as  the  most  favorable  time  for 
both  mother  and  child.  From  this  point  of  view,  therefore, 
neither  the  time  selected  for  the  operation  nor  the  details  of 
the  proceeding  will  be  influenced  save  by  two  considerations, 
not  to  operate  before  the  child  is  likely  to  be  viable,  provided 
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the  delay  necessary  does  not  prejudice  the  mother,  and  not 
to  delay  at  all  after  the  death  of  the  child. 

I  specially  lay  this  down  for  the  purpose,  among-  others,  of 
excluding-  all  operations  for  the  removal  of  the  child  by  vagi- 
nal section. 

Dr.  Herman  has  collected  a  series  of  twenty-three  cases  of 
vag"inal  section,  with  fourteen  maternal  recoveries  and  only  one 
child  saved.  I  have  unearthed  a  few  more,  but  this  kind  of 
research  is  really  of  little  value,  for  when  the  details  of  the 
case  come  to  be  perused  it  is  evident  that  there  are  so  many 
points  of  discrepancy,  that  it  is  the  merest  nonsense  to  arg-ue 
from  such  a  collection  to  any  g-eneral,  still  more  to  any  parti- 
cular conclusion. 

That  vag-inal  section  is  an  unsatisfactory  method  for  the 
purpose  of  saving-  the  child  is  certain  from  the  constantly  re- 
corded difficulties  in  g-etting-  the  child  out,  and  only  two  cases 
are  known  where  the  child  has  been  extracted  living-,  only  two 
cases  where  it  ultimately  survived.  The  mortality  of  the  col- 
lection is  over  60  per  cent,  but  this  forms  an  arg-ument  not 
half  so  strong-  as  the  records  of  the  tearing-  of  the  parts  which 
was  revealed  at  the  post-mortem  examinations,  and  the  con- 
cealed hemorrhag-e,  which  was  nearly  alwaj^s  the  ascertained 
cause  of  death.  My  own  experience  of  one  case  is  quite  suffi- 
cient, and  I  shall  never,  under  any  circumstances  whatever, 
attack  a  sub-peritoneal  preg-nancy  from  the  vagina.  I  g-ive 
that  case  in  detail  as  published  in  the  "Medical  Times  and 
Gazette  "  for  1873. 

"On  July  16th,  1872,  I  was  asked  by  Dr.  Call  Weddell,  of 
Bloomsbury,  to  see  in  consultation  with  him  Mrs.  T.,  ag-ed  32, 
who  had  been  suffering-  for  some  time  from  anomalous  and 
perplexing-  symptoms.  She  had  had  one  child,  nine  years  pre- 
vious to  the  above  date,  and  for  some  months  had  been  under 
the  impression  that  she  was  ag-ain  pregnant.  For  some  days 
before  I  saw  her  she  had  been  suffering  from  feverish  sj^np- 
toms,  and  her  condition  had  evidently  become  very  critical. 
A  crescentiform  tumor  occupied  the  pelvis  and  iliac  fossa,  giv- 
ing no  special  indication  of  its  nature  from  above,  save  that 
at  one  spot  less  than  half  an  inch  in  diameter,  and  situated 
about  an  inch  below  the  umbilicus,  there  was  a  distinct  bruit, 
which  was  much  intensified  when  the  pressure  of  the  stetho- 
scope was  increased.    Vaginal  examination  revealed  a  tumor 
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behind  the  uterus,  occupying-  the  whole  available  space,  im- 
movable, and  with  a  peculiar  boggy  feeling  to  the  touch.  The 
uterus  was  open,  four  inches  in  internal  measurement,  and 
presenting  very  much  the  characters  as  if  a  miscarriage 
at  the  third  or  fourth  month  had  recently  occurred.  It  was 
movable  over  the  front  of  the  tumor  to  a  limited  extent,  the 
fundus  being  ante  verted  and  readily  felt  over  the  pubis.  On 
examination  by  the  rectum  I  felt  what  I  believed  to  be  the 
knee  of  a  child  and  the  edge  of  the  placenta. 

"On  July  ITth  the  condition  of  the  patient  was  manifestly 
much  worse,  and  admitted  of  no  further  delay.  We  therefore 
placed  her  under  chloroform,  and  I  passed  the  needle  of  an 
aspirator  into  the  retro-uterine  tumor  and  evacuated  a.  few 
ounces  of  fluid,  which  was  undoubtedly  liquor  amnii.  The 
diagnosis  being  thus  placed  beyond  doubt,  I  followed  the  nee- 
dle with  a  knife,  and  came  at  once  on  the  knee  of  a  foetus.  I 
enlarged  the  incision,  and  delivered  a  foetus  of  about  the  eighth 
month,  which  had  evidenth^  been  dead  for  some  time.  As 
soon  as  the  child  was  born  I  passed  my  hand  throug-h  the 
aperture  and  searched  for  the  placenta,  which  I  found  situated 
in  front.  I  also  found  that  the  cj^st  had  been  ruptured  above, 
and  that  some  intestine  was  extruded  into  the  sac.  There 
was  no  difficulty  in  removing*  the  placenta,  and  no  hemorrhage 
seemed  to  result  from  its  separation.  It  weighed  when  put 
together  nearly  three  pounds,  and  was  very  hard  and  fleshy. 
The  patient  rallied  from  the  chloroform,  but  sank  in  a  few 
hours." 

I  am  indebted  to  Drs.  Sawyer  and  Weddell  for  notes  of  the 
post-mortem  examination : 

"  There  w^as  a  considerable  amount  of  clotted  blood  among- 
the  coils  of  the  intestines.  The  uterus  was  enlarged  and  dis- 
placed, being  carried  so  much  to  the  left  that  its  right  margin 
corresponded  to  the  middle  line,  and  so  much  forward  that  its 
fundus  projected  over  the  symphysis  pubis.  The  cyst  was 
large  enough  to  contain  two  clenched  fists,  and  was  situated 
between  the  uterus  and  vagina  in  front,  and  the  rectum  and 
sacrum  behind,  the  greater  portion  of  it  being  to  the  right  of 
the  middle  line.  The  cyst  was  extensively  ruptured  inferiorly, 
and  the  small  intestines  freely  protruded  into  its  cavity." 

"The  lessons  derived  from  this  case  and  its  failure  are 
three :   First,  that  we  should  not  delay  interference  after  the 
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child  has  come  to  the  term  or  after  it  is  dead ;  second,  vaginal 
section  should  invariably-  give  place  to  abdominal  section,  the 
latter  being  more  scientific  antl  less  risky;  and  third,  that  the 
placenta  should  not  be  interfered  with,  but  should  be  left  to 
separate.  I  have  profited  by  these  lessons,  and  have  since 
been  able  to  operate  on  a  case  successfully." 

In  this  case  the  temptation  to  remove  the  child  from  the 
vagina  was  very  great,  for  it  felt  just  as  if  it  were  separated 
from  the  fingers  by  the  vaginal  mucous  membrane,  and  in- 
deed there  was  little  else.  It  felt  as  if  a  mere  notch  in  the 
mucous  membrane,  and  the  child  would  come,  and  it  is  clear 
from  the  records  that  most  of  the  operators  have  yielded  to 
the  temptation  in  similar  conditions.  But  to  do  so  is  wrong,  if 
for  two  reasons  only.  In  the  first  place,  as  the  placental  re- 
lations are  always  chiefly  pelvic,  generally  whollj^  so,  the  child 
cannot  be  dragged  out  without  tearing  tissues  in  which  large 
sinuses  have  been  abnormally  developed,  and  through  struc- 
tures, as  the}^  are  unyielding,  a  child  can  be  dragged  only  with 
much  damage  to  the  tissues,  and  likelihood  of  kilhng  the  foetus; 
then,  if  there  be  torn  vessels  bleeding  it  is  simply  hopeless  to 
expect  to  be  able  to  find  them  and  secure  the  bleeding  points. 

A  case  illustrating  the  difflcult3'-  of  delivering  a  child  under 
such  circumstances  is  seen  in  one  of  the  two  cases  known 
where  the  child  lived. 

A  woman  who  had  been  four  da^'s  in  labor,  and  exhausted 
by  her  efforts,  but  in  whom  no  os  uteri  could  be  traced,  though, 
the  head  of  a  foetus  was  easily  felt,  was  delivered  by  an  inci- 
sion five  or  six  inches  backward  and  downward  through  the 
posterior  wall  of  the  vagina.  Liquor  amnii  escaped,  and  the 
hand  was  passed  into  the  cyst  to  extract  the  foetus,  which, 
however,  could  not  be  effected,  though  the  abdomen  was  com- 
pressed by  an  assistant;  but  extraction  was  ultimatel}'  ac- 
complished by  forceps,  and  although  the  child,  when  born, 
was  asphyxiated,  it  was  nevertheless  resuscitated.  The 
operation  was  attended  with  little  hemorrhage,  and  scarcely 
any  pain;  and  in  two  weeks  the  woman  was  g'oing  about,  and 
no  traces  of  the  incision  could  be  discovered  per  vaginam. — 
(An  American  case,  "Medical  and  Surgical  Review,"  vol.  ii., 
p.  132.) 

Opening  the  peritoneal  cavity  from  the  vagina  is  a  clumsy 
and  risky  method  of  proceeding  under  any  circumstances,  and 
V— 36 
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while  it  lias  no  advantage  whatever  over  the  suprapubic 
method,  it  possesses  many  disadvantages.  Dr.  Herman  has 
very  well  summed  up  a  series  of  conclusions  on  this  subject, 
which  I  here  reproduce,  pointing  out,  of  course,  that  in  the 
first  four  he  gives  indications  of  some  amount  of  the  usual 
confusion  as  to  the  periods  of  rupture,  and  what  happens  at 
them.  In  paragraphs  5,  6,  7  he  la^'s  down  fatal  objections  to 
the  vaginal  operation,  for  after  the  death  of  the  foetus,  and  the 
majorit}'  of  cases  will  present  themselves  after  this  has  hap- 
pened, it  is  absolutel}'  impossible  to  tell  where  the  placenta  is, 
nor  is  it  always  certain  even  when  the  child  is  alive.  I  have 
twice  failed  to  discover  its  seat,  even  with  m^^  hands  in  the 
foetal  sac.  I  am  also  of  opinion  that  the  most  expert  accou- 
cheurs could  not  accurately  ascertain  the  presentation  of  an 
ectopic  foetus  until  the  sac  had  been  opened — at  least  I  once 
saw  a  very  experienced  man  utterly  fail. 
Dr.  Herman's  conclusions  are  as  follows : 

(1)  The  operation  of  opening  an  extra-uterine  gestation  sac 

by  the  vagina  early  in  pregnancy,  before  rupture  has 
taken  place,  by  the  cauter^^  knife  or  otherwise,  is  a 
dangerous  and  unscientific  proceeding.  Abdominal 
section  ought  alwaj^s  to  be  preferred  to  this. 

(2)  Soon  after  rupture  has  taken  place,  when  interference 

is  called  for  to  arrest  hemorrhage,  abdominal  section 
is  more  likely  to  succeed  than  vaginal. 

(3)  When  rupture  has  taken  place,  and  the  effusion  of  blood 

is  followed  by  p3"rexia,  the  indications  for  incision  of 
the  vagina  are  the  same  as  those  in  ha3matocele  from 
any  other  cause. 

(4)  At,  or  soon  after,  full  term,  before  suppuration  has  taken 

place,  there  may  be  conditions  which  indicate  deliv- 
ery by  the  vagina  as  preferable  to  abdominal  section. 
These  are — 

(5)  When  the  foetus  is  presenting  with  the  head,  breech, 

or  feet,  so  that  it  can  be  extracted  without  altering 
its  condition,  and 

(6)  When  it  is  quite  certain,  from  the  thinness  of  the  struc- 

tures separating  the  presenting  part  from  the  vaginal 
canal,  that  the  placenta  is  not  implanted  on  this  side 
of  the  sac,  and  it  is  not  certain  that  the  placenta  is 
not  im]:)]anted  on  the  anterior  abdominal  wall. 
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(7)  If  the  child  cannot  be  delivered  by  the  vagina  without 
being"  turned,  abdominal  section  should  be  performed. 

These  conclusions  may  be  taken  as  practically  fatal  to 
vaginal  section. 

Parry  has  collected  a  number  of  cases  from  which  he  draws 
the  conclusion  that  about  seventy-five  per  cent  of  the  cases 
which  go  toward  full  term  (that  is,  according  to  my  views,  of 
the  cases  which  survive  primar3^  rupture,  and  are  developed 
extra-peritoneally),  arrive  at  that  term,  and  die  at  or  shortly 
after  it  (if  not  destroyed  by  surgical  interference),  the  minor- 
ity d3ing'  at  various  periods  in  the  progress.  I  have  not  tested 
the  evidence  on  which  he  bases  his  conclusions,  for  I  do  not 
think  they  are  of  much  moment.  I  am  inclined  to  think  that 
most  of  the  women  will  not  present  themselves  till  they  be- 
gin to  believe  that,  having  gone  past  their  time  and  the  child 
having  ceased  to  move,  something  has  gone  wrong*.  Then  it 
will  simply  be  a  matter  of  relieving  the  mother  of  a  risky  bur- 
den. If  the  child  is  living,  an  effort  ought,  in  my  opinion,  to 
be  made  to  save  it.  But  whether  the  child  be  living  or  dead, 
the  steps  of  the  operation  will  be  practically  the  same,  and 
the  early  part  of  the  proceedings  will  not  vary  very  much  from' 
the  ordinary  processes  of  any  abdominal  section,  save  in  one 
particular — that  the  opening  should  not  be  made  in  the  middle 
line,  so  as  to  avoid  opening  the  peritoneum.  In  fact,  the  oper- 
ation should  not  be  an  abdominal  section  at  all,  in  the  strict 
sense  of  the  definition  I  have  adopted.  This  fact  has  been  the 
cause  of  much  confusion  on  the  part  of  one  perverse  critic, 
whose  diatribes  require  no  further  notice  or  explanation. 

To  understand  the  motive  of  this  avoidance  of  the  ordinary 
incision  in  dealing  with  a  case  of  ectopic  pregnancy  we  must 
revert  to  the  explanations  already  given  of  the  process  at  the 
time  of  rupture,  and  to  the  views  I  have  advanced,  that  all 
the  full-term  ectopic  pregnancies  are  those  which  have  grown 
in  the  broad  ligament — extra-peritoneally.  As  they  grow 
they  separate  the  folds  of  the  broad  ligament,  and  finally  lift 
the  peritoneum  slowly  out  of  Douglas'  pouch,  off  the  rectum, 
sides  and  brim  of  the  pelvis,  off  the  posterior  surface  of  the 
uterus,  and  off  the  back  and  sides  of  the  lower  abdominal  walls 
as  far  round  as  a  point  corresponding  to  the  cornu  of  the  uterus 
on  each  side.  The  result  of  this  is  that  the  posterior  and  late- 
ral levels  of  the  reflections  of  the  peritoneum  are  raised  very 
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materially,  while  the  utero-vesical  pouch  is  uninterfered  with, 
ard  it  i-emains  as  a  long-  process,  like  the  finger  of  a  hug-e 
glove  running  down  in  front  of  the  g-estation  sac,  to  its  nor- 
mal ending  on  the  base  of  the  bladder.  This  curious  re-ar- 
rangement of  the  peritoneum  is  similar  to  what  we  constantly 
find  in  cj^sts  of  the  broad  ligament,  only  the  arrangement  in 
them  is  less  systematic,  and  the  explanation  of  both  is  simple. 
The  peritoneum  is  very  easily  lifted  off  any  of  the  organs 
round  which  it  is  wrapped,  if  the  process  is  slowly  carried  on. 
The  growth  of  the  ovum,  therefore,  easilj^  lifts  the  peritoneum 
everywhere  if  the  pull  is  direct;  but  when  the  pull  comes  to 
be  indirect,  as  it  must  be  the  moment  the  top  of  the  fundus  is 
reached,  the  lifting  of  the  peritoneum  ceases,  and  the  long- 
tubular  process  is  formed.  As  the  growth  of  the  ovum  is  not 
quite  S3mimetrical,  this  tube  is  sometimes  on  one  or  other  side 
and  sometimes  in  the  middle,  and  therefore  it  is  that  some  of 
vclj  operations  for  ectopic  gestation  at  the  full  time  have  been 
abdominal  sections,  and  some  have  not  been.  Therefore  it  is 
also  that  the  opening  in  this  case  should  be  made,  not  central, 
but  well  to  one  side. 

This  curious  lifting  of  the  peritoneum  may  of  course  be  in- 
terrupted by  a  secondary  rupture  of  the  sac  into  the  peritone- 
um, and  we  may  find — probably  shall — that  many  of  the 
minor  variations  which  are  quite  well  established,  such  as  in- 
vasions of  the  intestines  by  the  placenta,  are  due  to  the  same 
cause.  We  may  also  find,  what  I  have  already  indicated  as  a 
probability,  that  direct  primary  rupture  into  the  peritoneum 
of  a  tubal  pregnancy  of  the  twelfth  week,  maj"  end  neither  in 
the  death  of  the  mother  nor  in  that  of  the  child,  but  that  it 
may  go  on  developing  in  the  peritoneum.  I  reg'ard  this  as 
ver^^  unlikel}^,  and  as  j^et  wholly  unproven. 

The  lifting  of  the  peritoneum  also  explains  the  intimate  as- 
sociation which  the  foetal  sac  always  has  with  the  posterior 
wall  of  the  uterus. 

What  was,  on  my  part,  originally  a  pure  speculation  con- 
cerning the  methods  of  origin  of  the  relations  of  the  peritoneum 
and  their  details,  has  been  elevated  into  a  series  of  indisputa- 
ble facts  by  the  fortunate  experience  by  Dr.  Berry  Hart,  of 
Edinburgh,  of  two  bodies  which  contained  ectopic  pregnancies. 
The  bodies  were  frozen  and  sections  made,  and  these  have  been 
so  carefully  and  elaborately^  described  by  Dr.  Hart  and  Mr. 
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Carter  that  I  cannot  do  better  than  reproduce  their  original 
observations.  I  must  acknowledge  at  the  same  time  my  in- 
debtedness to  these  gentlemen,  and  to  the  proprietors  of  the 
"Edinburgh  Medical  Journal"  for  permission  to  reproduce  an 
admirable  illustration  which  will  assist  vay  readers  greatly  in 
understanding  the  description  of  the  parts. 

"  The  first  specimen  had  advanced  to  between  the  fourth 
and  fifth  month.  Dr.  Hart  saw^  the  patient  for  the  first  time 
in  the  Buchanan  Ward  of  the  Royal  Infirmary,  and  found  her 
with  a  tumor  the  size  of  a  cocoanut  in  the  site  of  the  right 
broad  ligament,  and  reaching'  from  the  right  iliac  margin  to 
the  region  of  the  recto-vaginal  space,  which  bulged  down 
markedl}'.  The  uterus  was  displaced  to  the  left  side  of  a  two 
months'  pregnancy.  From  the  history  of  five  months'  amen- 
orrhoea,  and  the  occasional  attacks  of  fainting  and  pain  dur- 
ing that  time,  there  was  no  difficulty  in  coming  to  the  conclu- 
sion that  we  had  here  to  deal  with  an  extra-uterine  gestation 
developing  between  the  layers  of  the  broad  ligament.  Two 
days  after,  the  patient  collapsed  markedly,  evidently  from 
rupture  of  the  sac  and  loss  of  blood.  Eight  hours  afterward, 
when  she  had  somewhat  rallied,  an  exploratory  abdominal  in- 
cision was  made  to  see  if  anj-thing  could  be  done.  Blood  poured 
out  whenever  the  peritoneum  was  opened,  and  on  passing  the 
fing'ers  in,  rupture  deep  down  through  the  posterior  lamina  of 
the  broad  ligament  was  found,  a  condition  which  did  not  ad- 
mit of  removal  of  the  sac,  inasmuch  as  it  had  developed  down 
between  the  rectum  and  the  vagina.  The  incision  was  there- 
fore closed,  and  the  patient  sank  in  about  ten  hours. 

"  At  the  post-mortem,  which  was  performed  by  Dr.  Bruce, 
the  bony  pelvis  and  contents  were  removed  and  frozen,  and  in 
this  way  the  relations  were  preserved — an  impossibility  if  the 
parts  are  scooped  out  from  the  pelvis  in  the  usual  way. 

"The  pelvis  when  frozen  w^as  sawn  in  the  mesial,  right 
sagittal  lateral,  and  left  sagittal  lateral  planes,  so  as  to  cut 
sac  and  uterus. 

"The  following  points  are  noteworthy: 

"In  the  mesial  line  thefcEtus  and  placenta  are  contained  in 
a  space  bounded  above  by  the  laminre  of  the  broad  ligament, 
and  below  by  the  paraproctal  tissue  and  that  at  the  base  of 
the  broad  ligament.  The  placenta  is  attached  to  the  inner 
aspect  of  the  tube  and  broad  ligament,  the  foetus  Ijing"  be- 
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low.  The  vertical  measurement  is  4.10  cm.,  the  transverse 
8.T  cm. 

''A  similar  section  to  the  left  of  the  middle  line  shows  the 
enlarged  uterus,  and  hamartoma  between  the  peritoneum  and 
the  rectum.  The  rupture  had  occurred  throug-h  the  posterior 
lamina,  and  low  down. 

"The  uterus  measures  10  cm.  vertically,  has  a  well-marked 
decidua,  and  the  dip  of  the  vesico-uterine  pouch  is  only  5  cm. 
from  the  fundus.  The  left  Fallopian  tube  and  ovary  are  in- 
tact. This  specimen,  therefore,  shows  that  the  gestation,  pri- 
marily Fallopian,  had  developed  between  the  layers  of  the 
broad  ligament  and  into  the  connective  tissue  between  the 
peritoneum  and  the  rectum.  It  was  thus,  prior  to  its  intra- 
peritoneal rupture,  entirely  extra-peritoneal  (v.  Plate  I.,  Figs. 
1  and  2).'' 

The  description  here  given  b3^  the  authors  conclusively  es- 
tablishes the  process  of  primary  rupture  into  the  cavity  of  the 
broad  ligame'nt,  for  Avhich  I  have  already'  advanced  very  many 
arguments,  as  the  explanation  of  the  occurrence  of  the  sous- 
peritoneo-pelvienne  variety  of  Dezeimeris.  The  rupture,  which 
was  the  immediate  cause  of  death,  was  the  secondary  rupture 
into  the  peritoneal  cavity  which  I  have  already  described  as 
having  occurred  in  Nonat's  case,  and  I  think  that  if  the  opera- 
tor had  been  bold  enough  to  cany  on  his  proceedings,  had 
opened  the  sac,  and  spong-ed  it  out  with  a  styptic  in  the  fashion 
that  I  have  described  (p.  498),  a  more  satisfactory  ending  of 
the  case  would  have  been  arrived  at.  But  the  unfortunate 
termination  is,  at  least  to  some  extent,  compensated  for  by 
the  brilliant  contribution  to  the  elucidation  of  the  pathology 
of  ectopic  gestations,  of  which  it  has  been  the  immediate  cause. 

The  second  specimen  "  was  the  unopened  body  of  a  female, 
aged  33,  small  and  very  emaciated,  who  was  supposed  to  have 
gone  a  little  bej^ond  the  term  of  normal  pregnanc.y;  but  little 
information  of  any  kind  could  be  obtained,  as  she  was  destitute, 
with  no  friends.  The  usual  appearance  of  a  multiparous 
pregnane}^  were  present,  without  anj^  varicosity  of  the  venous 
system. 

"  On  delivery  into  the  dissecting  room  the  extremities  were 
cut  olT;  and  the  head  and  trunk,  after  a  process  of  freezing  by 
means  of  ice  and  salt,  were  cut  into  a  series  of  sagittal,  mesial, 
and  lateral  slabs,  six  in  all,  of  about  1^  inches  in  thickness. 
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These  slabs  uiaj'  be  for  convenience  mentioned  as  IR,  2E,,  3R, 
and  IL,  2L,  3L,  viz.,  the  first  slab  on  the  right  side,  and  so  on. 

"  In  the  sagittal  mesial  section  the  saw  passed  almost  ex- 
actly in  the  mesial  plane  of  the  \io(\.\.  There  is  nothing-  partic- 
ular to  remark  about  the  brain  and  head  and  neck,  the  speci- 
men presenting  the  usual  appearances  exhibited  in  sections 
made  in  this  manner. 

"  In  describing  the  gestation  sac  and  its  contents  we  shall 
try  to  avoid  too  minute  details.  The  first  great  point  to  settle 
is  the  relations  of  the  peritoneum  to  the  sac,  and  it  will  simplify 
matters  if  we  state  the  one  broad  fact  brought  out  in  the  sec- 
tions, viz.,  that  the  gestation  is  entirely  extra- peritoneal,  and 
that  foetus  and  ]3lacenta  lie  in  extra-peritoneal  connective  tis- 
sue. The  foetal  capsule  and  its  contents,  which  occupy  a  great 
portion  of  the  abdominal  cavity,  rise  up  to  the  upper  margin 
of  the  second  lumbar  vertebra  and  extend  well  into  the  right 
half  of  the  sections,  pushing  the  intestines  up  and  to  the  left. 
In  front  the  tumor  is  separated  above  from  the  abdominal 
wall  by  the  great  omentum,  while  below  its  wall  is  formed  by 
the  uterus,  behind,  it  is  separated  from  the  posterior  abdomi- 
nal wall  1)3'  a  double  la^'er  of  peritoneum.  The  uterus  is  much 
enlarged,  the  upper  surface  of  the  fundus  being  on  a  level  with 
the  upper  border  of  the  first  sacral  vertebra.  It  was  pushed 
over  to  the  left  side,  none  being  found  in  the  right  outer  late- 
ral section.  The  peritoneum  has  been  entirelj^  stripped  away 
from  its  posterior  and  the  upper  part  of  its  anterior  surfaces, 
and  from  the  fundus  baijds  of  tissue  connect  it  with  the  upper 
and  inner  surface  of  the  foetal  sac.  On  the  left  side  of  the 
fundus  a  small  fold  of  peritoneum  inclosed  the  left  Fallopion 
tube  and  left  ovary. 

"The  left  Fallopian  tube  passed  obliquely  downward  from 
the  left  side  of  the  fundus  to  the  left  iliac  fossa,  its  fimbriated 
end  being  attached  to  the  tumor. 

"The  left  ovary  was  found  below  the  Fallopian  tube  and 
left  under  surface  of  the  capsule,  and  is  seen  in  the  left  lateral 
section  3"  from  the  median  line  in  the  ang'le  between  the  ab- 
dominal wall  and  the  left  iliac  fossa,  (v.  Plate  III.,  Fig.  6.) 
It  measured  l"xlfx|  in  thickness,  and  was  inclosed  in  the 
same  fold  of  peritoneum  with  the  Fallopian  tube.  The  ova- 
rian vessels  were  g'reatly  increased  in  calibre.  The  right  Fal- 
lopian tube  and  ovary  cannot  be  identified,  being  taken  up 


566  Ectopic  Pregnancy  and  Pelvic  Hcvviatocele. 

with  the  sac.  Owing-  to  the  surfaces  of  the  peritoneum  being 
more  or  less  adherent,  it  required  great  care  to  trace  its  gen- 
eral relation.  In  the  mesial  section  it  will  be  seen  to  be  reflected 
from  the  inner  surfcae  of  the  anterior  abdominal  wall  on  the 
front  of  the  uterus  at  the  upper  level  of  the  pubes;  the  blad- 
der lies  below  the  lines  of  reflection,  and  is  deficient  of  a  serous 
covering.  The  front  of  the  enlarged  uterus  is  covered  for  a 
short  distance,  and  the  peritoneum  is  there  reflected  on  the 
foetal  capsule,  this  portion  of  its  surface  being  rough  and  de- 
ficient of  any  serous  investment.  The  foetal  capsule  is  seen  to 
be  enveloped  in  front  and  above,  and  behind  the  membrane  is 
reflected  on  to  the  i^ectum  at  about  the  level  of  the  fourth  sa- 
cral vertebra.  On  the  left  side  the  peritoneum  passes  from  the 
left  iliac  fossa  and  covers  a  small  portion  of  the  upper  part  of 
the  body  of  the  uterus,  and  from  this  is  reflected  on  to  the  cap- 
sule, forming  a  fold  in  Avhich  the  left  Fallopian  tube  and  ovary 
are  inclosed.  The  relations  of  the  peritoneum  to  the  other 
organs  do  not  require  an}'  special  remark.  On  the  right  side 
the  peritoneum  is  lifted  up.  The  foetus  has  thus  developed 
beneath  the  peritoneum,  elevating  the  folds  of  the  broad  liga- 
ment after  distending*  them,  and  in  its  upward  growth  strip- 
ping the  peritoneum  up  from  the  rig'ht  side  of  the  anterior  ab- 
dominal wall  for  a  distance  of  7|  in.  above  the  pelvic  brim. 
Posteriorly  the  deepest  portions  of  the  pouch  of  Douglas  lie 
at  the  level  of  the  fourth  and  fifth  sacral  vertebra?.  The  foetal 
capsule  and  its  contents  are  found  to  extend  into  the  hj'^pogas- 
tric,  umbilical,  lumbar,  and  right  inguinal  regions. 

"  The  sac  can  be  studied  in  all  its  relations  in  the  sections. 
Microscopical  examination  of  its  walls  were  made  at  various 
points,  viz.,  at  its  uppermost  portion,  and  also  at  the  anterior 
abdominal  wall  below  the  peritoneal  reflection  (Plate  II., 
Fig.  4). 

"  In  the  former  part  there  was  peritoneum  and  unstriped 
muscle,  showing  the  Fallopian-tube  origin ;  in  the  latter,  con- 
nective tissue.  The  capsule  was  thus  formed  by  connective 
tissue,  bounded  outside  by  the  special  structures  displayed, 
viz.,  either  by  muscular  abdominal  wall  or  by  peritoneum. 
On  the  right  side  of  the  body  a  deep  dissection  was  made  from 
the  skin,  and  the  caecum  and  peritoneum  found  displaced  up. 

"  The  Uterus. — The  cervix  contained  a  plug  of  mucus,  and 
in  the  flattened  cavity  of  the  uterus  was  found  a  small  amount 
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DESCRIPTION  OF  PLATES. 

Plate  I. 

Fig-.  1. — Sag-ittal  lateral  section  (rig-lit)  of  pelvis,  with  extra- 
uterine g-estation  in  rig-ht  broad  lig-anient. 

Fig-.  2.— Sagittal  mesial  section  of  same  pelvis,  showing-  uterus 
Avith  decidua.  This  section  demonstrates,  inter  alia, 
that  what  is  termed  clinically  retro-uterine  ha^ma- 
tocele  may  be  hasmatoma. 

Plate  IL 

Fig-.  3. — Sagittal  mesial  section  of  cadaver,  with  advanced 
extra-uterine  g-estation  —  subperitoneo-abdominal 
(IR). 

Plate  III. 

Fig.  5. — Sagittal  lateral  (•2L)  of  same. 
Fig".  6. — Sagittal  lateral  (3L)  of  same. 
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of  disintegTated  tissue.  The  foetus  is  situated  below  the  phi- 
centa  and  between  the  uterus  in  front  and  the  abdominal  wall 
behind.  Together  with  the  placenta  it  is  seen  to  be  inclosed 
in  a  distinct  capsule. 

"  The  placenta  consists  of  an  oval-shaped  and  flattened  mass 
of  tissue  situated  in  the  abdominal  cavity  and  extra-peritone- 
ally,  and  lying-  above  the  foetus.  Its  long  axis  is  directed  up 
and  down,  and  in  the  mesial  section  is  seen  to  extend  from 
the  upper  margin  of  the  second  lumbar  vertebra  to  a  little 
below  the  upper  border  of  the  first  sacral  vertebra.  It  is  at- 
tached to  the  posterior  aspect  of  the  anterior  abdominal  wall 
and  outer  surface  of  peritoneum.  Where  attached  to  the  an- 
terior abdominal  wall,  the  veins  there  are  enlarged. 

"  The  diameter  of  its  long  axis  is  13.5  cm.,  and  its  average 
antero-posterior  measurement  is  7.5  cm.  Around  it  is  a  thin 
investment  of  connective  tissue,  and  it  is  firmly  attached  at 
points,  especially  in  front  and  above,  to  the  surrounding  cap- 
sule by  bands  of  vascularized  tissue.  In  the  right  sections  a 
cavit^Ms  seen  between  the  capsule  and  the  placenta,  which  was 
filled  with  a  mass  of  grumous  blood,  and  gases  of  decomposi- 
tion, the  position  of  which  corresponds  to  a  well-defined  dark- 
ening of  the  skin  of  the  anterior  abdominal  wall,  as  if  the  pa- 
tient had  suffered  from  a  severe  blow  or  fall.  The  foetus 
weighed  2  lb.  4  oz.  without  the  umbilical  cord.  It  was  fairly 
well  nourished,  hid  decomposition  had  commenced,  espe- 
cicdly  cd  the  loiver  part  of  the  abdomen. 

"  The  consideration  of  these  two  sections  shows,  therefore, 
a  special  phase  in  the  development  of  extra-uterine  gestation. 
They  demonstrate  that  a  Fallopian-tube  pregnancy  may  de- 
velop between  the  layers  of  the  broad  ligament,  and  may  con- 
tinue this  extra-peritoneal  mode  of  growth,  stripping  off  the 
peritoneum  from  the  uterus,  bladder,  and  pelvic  floor  until  it 
becomes  in  great  part  surrounded  by  a  peritoneal  capsule  de- 
rived from  these  organs.  All  this  is  done  without  an^^  actual 
intra  peritoneal  invasion.  The  placenta  in  the  advanced  gesta- 
tion case  is  attached  in  front  to  the  extra-peritoneal  connective 
tissue,  the  veins  there  enlarging  and  acting  like  uterine  veins. 
In  this  special  cadaver,  therefore,  the  gestation  began  probably 
in  the  right  Fallopian  tube,  developed  into  the  layers  of  the 
broad  ligament,  and  grew  extra-peritoneally,  lifting  up  the 
peritoneum  on  the  right  side  of  the  middle  line,  both  anteri- 
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oi'ly  and  posteriorly,  and  also  stripping-  the  posterior  uterine 
wail  and  upper  part  of  the  anterior  uterine  wall.  The  extra- 
peritoneal tissue,  with  its  blood-vessel's,  is  therefore  not  only 
capable  of  forming-  anastomoses  in  abdominal  aneurism,  as 
Turner  ^nd  Chiene  have  shown,  but  may  attempt  to  carry  on 
the  functions  of  the  maternal  portion  of  the  placenta. 

"  We  have  here  what  may  be  termed  slow  displacement  of 
the  placenta.  At  first  it  lay  in  the  Fallopian  tube,  but  the 
g-rowing  ovum  has  slowly  pushed  it  up  (a  process  attended 
with  blood  extravasation)  from  pelvis  to  abdominal  cavity, 
until  at  last  its  upper  edge  is  about  ten  inches  from  its  origi- 
nal site.  Part  of  this  is  due  to  growth,  of  course.  The  uterus 
also  had  its  cervical  portions  elongated  in  the  same  way 
to  three  inches.  These  sections  have  an  important  bearing- 
on  the  classification  of  extra-uterine  gestation.  Much  has  been 
written,  and  little  really-  demonstrated  on  this  point.  The 
tubal  variety  is  undoubted;  the  tu bo-ovarian  has  also  been 
demonstrated;  but  the  ovarian  is  a  very  doubtful  form.  The 
sub-peritoneo-pelvic  or  intra-lig-amentous  variet}^  of  Dezei- 
meris,  Tait,  and  Werth,  is  demonstrated  in  the  second  speci- 
men, which  also  shows  the  ovary  thinned  out  on  the  posterior 
lamina  of  the  broad  ligament.  The  presence  of  the  ovarian 
structure  in  the  cyst  wall  of  an  extra-uterine  g-estation  has 
been  brought  forward  as  evidence  of  its  being  the  ovarian  vari- 
etj^ ;  it  more  probably  show^s  that  it  is  sub-peritoneo-pelvic. 

"  The  chief  interest  centres  on  the  anatomical  nature  of  ab- 
dominal g-estation.  The  second  case  shows  that  this  can  be 
extra-peritoneal,  a  fact  never  hitherto  demonstrated,  although 
strongly  contended  for  by  Tait.  We  do  not  deny  that  we  may 
have  either  a  partial  extra-peritoneal  and  intra-peritoneal 
variety,  or  an  entirelj"  intra-peritoneal  variety,  but  we  ask  for 
actual  proof  of  such.  If  it  be  urged  that  a  purelj'  intra-peri- 
toneal form  must  exist  because  placenta  has  been  found  at- 
tached to  the  uterus  and  intestine,  we  answer  that  in  the  ca- 
daver shown  (Plate  II.)  the  placenta  has  been  attached  to  the 
portion  of  uterine  wall  where  the  peritoneum  is  stripped  off; 
or  it  mig-ht  have  been  attached  to  the  other  abdominal  viscera, 
but  yet  carrying-  a  layer  of  peritoneum  before  it,  be  still  extra- 
peritoneal. We,  therefore,  hold  that  the  following-  varie- 
ties have  been  demonstrated,  viz.:  tubal,  tubo-ovarian,  sub- 
peritoneo-pelvic,  sub-peritoneo-abdominal.    An  abdominal  vari- 
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ety,  partly  intra-peritoneal  and  partly  extra-peritoneal,  is 
probable;  a  purely  intra-peritoneal  variety"  has  yet  to  be  dem- 
onstrated, and  the  same  holds  g-ood  as  to  the  ovarian  variety. 
Hitherto  we  have  always  regarded  the  peritoneal  cavity  as 
the  site  specially  chosen  b}''  extra-uterine  g-estation  for  its  de- 
velopment, but  we  must  now  more  closely  scrutinize  such  in 
the  lig-lit  of  this  and  similar  cases." 

I  have  placed  in  the  italics  two  sentences  in  this  record. 
The  first  to  the  effect  that  the  rig-ht  Fallopian  tube  and  ovaty 
could  not  be  identified,  having-  been  taken  up  by  the  sac. 
This  clearly  shows,  as  Dr.  Berry  Hart  concludes,  and  as 
I  have  for  3^ears  argued,  that  such  a  preg'nancy  as  this  is  ori- 
ginally tubal,  and  that  the  tube  is  carried  up  to  form  the 
upper  part  of  the  cyst  is  due  to  the  fact  that  the  rupture 
through  which  the  ovum  escapes  into  the  broad  ligament 
takes  place  at  that  part  of  the  tube  which  lies  at  the  junction 
of  the  two  laminae.  The  second  point  worthy  of  note  is  that 
even  in  this  case  decomposition  had  commenced,  and  that, 
therefore,  had  the  woman  been  received  in  the  clinical  ward 
instead  of  the  dissecting  room,  a  surgical  operation  would 
have  been  demanded. 

Dr.  James  Braithwaite,  of  Leeds,  records  two  cases  in 
which  he  operated  successfully,  and  he  has  given  such  inter- 
esting details  {^'  British  Medical  Journal,"  Jan.  3d,  1S85),  all 
of  which  directly  support  the  views  I  have  advanced  in  the 
preceding  pages,  that  I  need  offer  no  apology  for  quoting  them 
at  length. 

The  first  case  had  symptoms  of  primary  rupture  at  the 
third  month  of  g*estation,  and  was  operated  upon  about  a  fort- 
night after  a  spurious  labor  at  the  full  time,  the  operation 
taking  place  on  May  5th,  1883. 

"The  incision  was  central;  no  peritoneum  was  met  with, 
and  the  sac  was  closely  adherent  to  the  abdominal  walls. 
The  child  was  lifted  out  by  its  feet,  but  it  proved  so  large 
that  it  was  necessary  to  extend  the  incision  upward  another 
inch.  This  unfortunately  detached  the  cyst  from  the  abdomi- 
nal wall,  and  a  coil  of  bowel  protruded  into  view  at  the  upper 
part  of  the  wound.  The  cyst  was  carefully  stitched  to  the 
lower  surface  of  the  wound  with  a  continuous  catgut  suture. 
The  placenta  was  deeply  situated,  but  to  what  part  it  was 
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attached  was  not  positively  ascertained.  The  cyst  was  of  con- 
siderable thickness,  already  black  from  decomposition  and 
lined  with  a  smooth  shining-  membrane  (the  amnion),  which 
readily  peeled  off.  After  washmg-  out  the  cavit^^  with  warm 
carbolic  water  the  wound  was  closed  with  silver-wire  sutures, 
the  cord  being*  left  hanging  out  at  the  lower  end  of  wound. 
A  larg-e  g-lass  drainage  tube  was  also  inserted.  During  the 
next  three  weeks  the  whole  of  the  placenta  came  away  through 
the  lower  part  of  the  wound.  The  cyst  came  with  it;  and  I 
recognized  the  catgut  which  had  been  used  at  the  upper  mar- 
g-in  of  the  abdominal  wall  incision.  Much  of  the  black  and 
putrid  mass  was  removed  by  dail}^  traction  upon  the  project- 
ing parts,  but  unless  great  care  was  used  hemorrhage  occurred. 
When  the  whole  of  the  placenta  and  c^^st  had  come  away  the 
wound  healed  up  rapidly',  and  the  patient  made  a  g-ood  though 
slow  reco\ery,  and  she  is  at  the  present  time  as  well  as  she 
was  before  her  illness." 

The  extension  of  the  mcision  probably  opened  the  "  finger 
glove  process  "  of  the  peritoneum,  rather  than  separated  the 
cyst  wall. 

"Case  II.- Mrs.  W ,  of  Holbeck,  a  patient  of  Dr.  Dod- 

son's,  with  whom  I  saw  her  in  September  last  j^ear,  aged 
thirty -five,  has  been  married  ten  years,  but  never  pregnant 
until  the  present  case  occurred.  Menstruation  all  her  life 
quite  regular  and  natural;  the  last  period  was  about  October 
15th,  18S3.  On  December  3d,  having  missed  exactly"  seven 
weeks,  she  was  slightly  unwell,  and  had  at  the  same  time,  to 
use  her  own  words,  "  a  very  violent  pain  "in  the  bod3\  The 
symptoms  were  such  as  would  be  produced  by  rupture  of  an 
early  tubal  gestation — viz.,  pain  and  collapse.  She  recovered 
from  this,  but  the  bod^-  went  on  increasing-  in  size  just  as  in 
normal  pregnancy.  At  the  end  of  August  a  sanguinolent 
discharge  occurred,  and  this  therefore  may  be  taken  as  the 
time  when  labor  would  have  taken  place  had  gestation  been 
uterine.  The  movements  of  the  child,  however,  ceased  to  be 
felt  about  the  end  of  the  first  week  in  August.  By  examina- 
tion of  the  abdomen  the  outlines  of  the  child  were  not  percep- 
tible as  in  the  last  case,  but  some  thick  substance  intervened, 
which  subsequently  turned  out  to  be  the  placenta.  This  much 
increased  our  difficulty  in  the  diagnosis.  There  was  a  projec- 
tion outward  of  the  abdominal  walls  in  the  i-ight  inguinal  re- 
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g-ion,  Avhich  felt  not  unlike  a  foot.  There  were  no  foetal  or 
placental  sounds  audible.  The  uterus  measured  only  two 
inches  and  three-quarters,  and  tlie  cervix  was  well  open,  so  that 
the  fing'er  could  be  passed  up  to,  but  not  through,  the  os  inter- 
num. The  pulse  was  weak,  and  the  condition  of  the  patient 
such  that,  being  quite  certain  it  was  a  case  of  abdominal  extra- 
uterine gestation,  we  decided  to  remove  the  child  at  once. 
This  was  done  on  September  11th,  1884,  at  the  Women  and 
Children's  Hospital.  The  incision  was  central,  and  we  came, 
as  expected,  directly  upon  the  placenta,  the  edge  of  which, 
however,  was  found  about  tw^o  inches  to  the  right  of  the  inci- 
sion. Careful  separation  of  the  placenta  in  this  direction  did 
not  produce  hemorrhage.  An  incision  at  right  angles  to  the 
first  was  now^  made,  and  the  edge  of  the  placenta  being  pushed 
back  the  feet  of  the  child  were  seized,  and  it  was  removed 
without  much  difficulty,  the  placenta  yielding  without  being 
torn  or  separated  from  its  attachment  to  the  abdominal  walls. 
Whether  the  child  was  inclosed  in  a  cyst  or  not  we  were  not 
quite  certain  at  the  time  of  the  operation;  but,  as  proved  after- 
ward, this  was  the  case.  There  were  no  veins  in  the  abdomi- 
nal walls  at  the  seat  of  the  placental  attachment  except  just 
at  the  lowest  angle  of  the  central  incision.  These  I  was  care- 
ful to  avoid  wounding;  they  were,  however,  only  of  small  size. 
The  wound  was  closed  with  silver  wire,  the  funis  being  left 
out,  and  a  drainage  tube  inserted,  both  at  the  extreme  rig'ht 
of  the  lateral  incision.  An  attempt  to  separate  the  placenta 
with  the  finger  and  traction  in  about  two  weeks  set  up  hem- 
orrhage, and  it  was  not  attempted  again  until  the  discharge 
became  very  decidedly  purulent  at  the  end  of  six  weeks.  The 
whole  of  the  placenta  which  had  not  been  removed,  for  some 
small  portions  had  been,  was  at  the  end  of  six  weeks  separated 
by  the  finger  and  removed  without  much  difficulty.  It  weighed 
thirteen  ounces.  The  patient  is  still  in  the  hospital,  but  is 
nearly  well.  In  introducing-  the  finger  for  removal  of  the  pla- 
centa I  felt  the  cj^st  walls,  which  appeared  to  be  pretty  firm 
and  thick. 

"  The  first  thing  worth  remarking  in  the  history  of  these 
cases  is  the  occurrence  of  severe  pain  early  in  gestation,  at- 
tended with  some  degree  of  collapse.  This  indicated  rupture 
of  the  Fallopian  tube,  in  which,  up  to  that  period,  the  foetus 
had  resided,  and  its  escape  in  the  first  case  into  the  interior 
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of  the  broad  lig-ament,  and  in  the  second  mto  the  peritoneal 
cavity.  I  assume  that  the  explanation  of  these  cases  given 
by  Mr.  Lavvson  Tait  is  the  correct  one,  and  I  believe  it  to  be 
so — naniel^'^,  that  all  cases  are  original! \'  tubal,  that  rupture 
ahvaj's  occurs,  but  that  this  rupture  may  be  in  different  parts 
of  the  tube ;  and  if  on  the  lower  surface  of  the  tube  the  foetus 
is  let  down  between  the  folds  of  the  broad  ligament,  and  then 
develops,  the  placenta  retaining  its  original  hold  upon  the  in- 
terior of  the  tubal  c^'st;  if  the  tube  ruptures  on  its  upjDer  sur- 
face the  tretus  escapes  into  the  peritoneal  cavity;  and  if  the 
mother  survives  it  develops  there  just  as  it  would  have  done 
in  the  uterus.  It  seems  pretty  clear  that  in  my  second  case 
the  placenta  was  detached  from  its  original  position  and  took 
root  again  in  a  fresh  one,  and  tliat  the  interior  of  the  abdomi- 
nal walls.  This  situation  of  the  placenta  is  rare,  and  I  think 
it  may  without  much  difficulty  be  diagnosed  by  the  thickness 
of  the  structures  intervening  between  the  foetus  and  the  ex- 
amining hand." 

Dr.  R.  B.  Maurj^,  of  Memphis,  has  recently  publislied  the 
details  of  the  post-mortem  examination  of  a  case  which  com- 
pletely confirms  the  conclusions  of  Hart  and  Carter;  and  now 
that  the  facts  are  known,  doubtless,  information  will  be  abun- 
dant, and  the  old  confusion  will  speedily  end. 

"  The  pelvic  organs  were  careful!}'  removed,  and  it  was 
then  seen,  beyond  all  possibility  of  douljt,  tliat  the  foetal  sac 
was  entirely  extra-peritoneal,  that  the  gestation  had  origi- 
nated in  tlie  riglit  Fallopian  tube,  and  had  developed  between 
the  folds  of  the  Inroad  ligament,  downward  to  the  pelvic  floor, 
laterally  to  the  pelvic  wall,  and  upw^ard  into  the  abdomen. 

"  The  ovum  in  its  development  had  lifted  the  peritoneum 
off  from  the  bladder  and  the  anterior  surface  of  the  uterus, 
while  the  relations  of  the  peritoneum  to  the  posterior  uterine 
wall  and  to  Doug-las'  pouch  were  not  altered.    , 

"  The  sac  extended  quite  to  the  pelvic  and  abdominal  wall 
on  the  right  side,  but  did  not  go  beyond  the  left  cornu  of  the 
uterus  on  the  left. 

"At  the  time  of  the  operation  it  was  observed  to  be  covered 
by  peritoneum,  and  this  was  clearlj"  shown  after  death. 

"  The  gestation  was  therefore  entirely  extra-peritoneal, 
and  belonged  to  the  variety  intra-ligamentous  of  Werth^  or 
sub-peritoneo-pelvic  of  Dezeimeris. 
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"  No  trace  of  the  ovaiy  was  discoverable  in  the  structures 
belonging"  to  the  sac,  but  on  the  left  side  the  ovary  was  found 
much  shrivelled  and  otherwise  changed  in  appearance. 

"  This  autopsy  corroborates  the  view  taught  bj'  Mr.  Law- 
son  Tait,  that  in  extra-uterine  preg-nancy,  no  matter  where 
the  foetus  may  be  found,  its  development  begins  in  the  Fallo- 
pian tube,  '  and  that  it  may  become  intra-peritoneal  or  extra- 
peritoneal, just  as  the  tube  happens  to  burst.' " — "  Memphis 
Medical  Monthly,"  March,  1888. 

We  come  now  to  consider  the  further  details  of  the  opera- 
tion of  removing  a  foetus  developed  in  the  broad  ligament  at, 
or  near,  or  past  the  full  time  of  g-estation ;  and  no  variation 
on  this  point  will  make  any  difference  in  the  essential  details 
of  the  proceeding.  The  opening  of  the  abdomen  and  sac  should 
be,  as  I  have  said,  to  one  side  of  the  middle  line,  and  the  his- 
tor3",  together  with  the  physical  signs,  will  probably  enable  us 
to  decide  on  which  side  of  the  middle  line  the  incision  should 
be  made.  As  the  purpose  is  to  avoid  opening  the  uterine  pro- 
cess of  peritoneum,  the  incision  should  be  made  two  or  three 
inches  away  from  the  middle  line  and  toward  that  side  in  which 
the  pregnancy  has  been  developed — if  this  point  can  be  deter- 
mined. When  the  sac  is  opened  the  foetus  is  to  be  removed 
carefully,  so  as  to  avoid  tearing"  as  much  as  possible;  and  if 
it  is  alive,  it  should  be  handed  over  to  those  specially  detailed 
for  this  dut3^  The  umbilical  cord  should  be  divided  close  to 
its  placental  origin,  and  the  placenta  should  be  emptied,  as  far 
as  possible,  of  blood.  The  interior  of  the  sac  should  then  be 
carefully  cleansed  of  all  dirt  and  loose  membrane,  and  then 
filled  and  washed  thoroug"hl3^  with  clean  water,  and  the  stitches 
carefully  placed  in  the  wound  so  that  when  thej^  are  drawn 
tight  the  sac  shall  be  hermetically  closed. 

By  means  of  my  siphon  trocar  the  sac  should  again  be 
washed  out  with  warm  water,  and  then  the  stitches  drawn 
tight  with  the  trocar  (small-sized)  still  in  the  sac.  The  siphon 
action  should  then  be  reversed  and  the  sac  emptied  of  water 
as  much  as  possible  and  the  trocar  removed — in  so  doing  care 
should  be  taken  that  no  air  enters,  and  that  the  wound  is  her- 
metically closed. 

I  recommend  this  proceeding  from  the  splendid  results  I 
have  obtained  by  it  in  dealing  with  congenital  cysts  (Trans. 
Gynaecological  Societj^,  1887),  strikingly  different  from  those 
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arrived  at  bj^  drainag'e.  It  seems  to  me  that  the  conditions 
of  the  two  cases  are  very  similar,  and  that  the  success  in  one 
may  justify  the  same  means  being-  tried  for  success  in  the 
other.  The  crux  of  the  discussion  is,  of  course,  the  removal 
of  the  placenta,  and  I  have  tried  all  ways  with  it,  and  I  am 
disposed  to  think  that  leaving-  it  will  be  the  best.  I  have  al- 
ready detailed  a  disastrous  case  where  I  removed  it  by  vaginal 
section.  I  have  twice  removed  it,  arresting-  easily  what  hem- 
orrhage there  was  by  the  application  of  perchloride  of  iron. 
Both  children  were  alive  and  still  live,  and  both  mothers  sur- 
vived, but  in  both  cases  I  was  able  to  tie  a  big  pedicle — the 
remains  of  the  tube  and  broad  ligament — which  doubtless 
contained  the  bulk  of  the  blood  supply  to  the  placenta.  This 
proceeding  I  certainly  should  recommend  in  all  cases  where  it 
is  ]Dracticable,  and  from  my  own  experience  alone  it  seems  cer- 
tain that  it  will  be  possible  in  a  considerable  number  of  cases. 
But  there  are  others,  and  I  have  published  these,  where  such 
a  proceeding-  was  not  possible,  where  the  placenta  was  plas- 
tered flat  on  various  structures  to  which  it  was  intimately 
adherent,  and  from  which  it  would  have  been  removed  only 
with  great  difficulty  and  much  hemorrhage.  I  confess  un- 
der such  circumstances  I  should  hesitate  before  commencing 
its  removal,  but  if  I  did  begin  it  I  should  rush  rapidly  through 
with  it  and  follow  separation  with  a  sponge  soaked  either  in 
strong-  vinegar,  or  a  solution  of  perchloride  of  iron.  Such  a 
process  would  be  very  risky,  and  I  confess  I  should  not  like 
to  face  it,  and  for  the  further  reason  that  I  do  not  think  it  will 
prove  to  be  necessary. 

The  alternative  proceeding  which  I  have  adopted  in  these 
cases — all  three  mothers  surviving — was  to  close  the  sac  (clos- 
ing the  peritoneum  in  one  case,  when  it  had  been  opened  as  in 
Dr.  Braithwaite's  first  case)  all  save  an  aperture  through 
which  I  brought  the  umbilical  cord  and  a  drainage  tube. 
These  three  women  all  survived,  but  they  survived  a  process 
of  offensive  suppuration  lasting  for  months,  and  which  nearly 
killed  them  all.  One  of  them — as  result  of  this  profuse  sup- 
puration and  of  her  own  carelessness — has  a  ventral  hernia, 
which  contains  most  of  her  intestines. 

I  certainh",  therefore,  am  not  in  love  with  this  method  of 
dealing-  with  the  placenta — for  it  deliberately  induces  the  pro- 
cess of  necrosis,  which  I  do  not  in  the  least  believe  is  necessary. 
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We  must  bear  in  mind  that  when  the  placenta  has  acquired 
adhesions  outside  the  uterus  it  is  in  a  condition  altog-ether 
ditferent  from  that  m  which  it  is  placed  when  in  contact  wath 
the  endometrium.  In  both  cases  it  is  of  course  essentially  a 
foetal  structure,  but  it  is  far  less  so  when  it  has  its  relations 
in  ectopic  pregnancy.  When  intra-uterine  it  is  separated  by 
a  maternal  layer  of  cells  easily  destroyed  and  being-  con- 
stantly replaced,  which  are  not  present  when  its  columnar 
villi  invade  intestines,  muscles,  and  other  maternal  structures. 
Ag"ain,  when  the  process  of  labor  is  g'oing-  on  in  the  uterus, 
every  contraction  of  the  org'an  tends  to  disturb  the  connec- 
tions between  the  foetal  and  maternal  tissues,  so  that  when 
finally  the  complete  contraction  of  the  uterus  is  effected  on  the 
expulsion  of  the  child,  the  placental  relations  are  completely 
disconnected  by  the  mere  pressure  of  uterine  contraction.  No 
such  disconnection  occurs  to  an  ectopic  placenta.  The  histo- 
ries of  all  the  cases  where  an  extra-uterine  preg-nanc}^  has 
g-one  on  for  an  indefinite  period  after  the  term  of  g^estation 
without  disturbance,  show  conclusively  that  all  the  tissues 
except  the  bones  are  capable  of  being-  dig-ested  and  absorbed, 
and  even  the  bones  to  a  larg-e  extent  yield  to  this  powerful  in- 
fluence. The  placenta,  as  a  rule,  is  the  first  of  the  tissues  to 
disappear,  even  despite  the  somewhat  numerous  instances  to 
which  I  have  already  alluded,  where  the  placenta  at  first 
seems  inclined  to  grow.  For  the  majority  of  cases  such  a 
tendenc}''  at  this  period  mig-ht,  for  a  time  at  least,  be  disre- 
g-arded,  but  even  if  it  became  from  subsequent  observation 
evident  in  any  particular  instance  that  the  placenta  was 
g-rowing-  after  the  removal  of  the  foetus,  we  should  have  the 
advantag-e  at  least  of  having-  g-ained  time  in  the  treatment  of 
the  case;  for  nothing-  has  so  strong-ly  impressed  itself  upon 
me  in  my  experience  of  abdominal  surg-ery,  as  that  we  maj^  deal 
safely  by  secondary  steps  with  conditions  which,  had  they  oc- 
curred to  us  in  a  primary  stag-e,  would  certainly  have  led  to 
unfortunate  issues.  I  am  therefore  disposed,  for  the  present 
at  least,  and  until  I  am  corrected  by  future  experience,  to  ad- 
vise that  in  dealing-  with  an  ectopic  g-estation  in  the  advanced 
stag-es,  we  should  deal  with  the  foetus  only,  should  empty  the 
placenta  of  blood  and  close  the  wound  hermetically  upon  it. 
The  only  exception  would  be  where  it  can  be  dealt  with  largely 
by  tying  the  broad  ligament  only  to  a  relatively  small  extent 
V— 37 
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I'ciiuiring"  separation  from  the  tissues  with  which  it  is  associ- 
ated. Campbell  has  to  some  extent  anticipated  my  argument 
on  this  point  in  the  folloAving-  passage:  "As  the  placenta, 
when  long  retained,  is  destroyed  during  the  suppurative  pro- 
cess, except  in  some  rare  instances,  and  removed  from  the  ab- 
dominal cavity  with  the  other  decomposed  structures,  or  can- 
not be  discovered,  this  discloses  to  us  the  imiiortant  fact  that 
the  retention  of  the  mass  may  be  permitted  without  any  det- 
riment to  the  patient;  while  it  can  scarcely  be  doubted  that 
the  irritation,  which  could  not  fail  to  be  produced  by  groping 
for  it  among  the  abdominal  viscera,  or  the  hemorrhage  arising 
from  its  detachment,  might  be  succeeded  hy  formidable  effects. 
At  one  period  it  was  supposed  that  the  placenta  could  not  be 
suffered  to  remain  in  the  abdominal  cavity  with  impunity; 
but  it  may  be  asked,  can  the  retention  of  the  mass  be  more 
injurious  to  the  patient  than  that  of  a  full-grown  foetus,  which, 
as  we  are  now  aware,  may  remain  in  the  abdominal  cavity-  for 
a  long  series  of  years  without  any  injurious  effect  ?"  (p.  152.) 

A  case  of  great  interest  in  the  consideration  of  this  point 
is  narrated  in  the  "  Obstetrical  Transactions  "  of  1887,  bj^  Dr. 
Champneys,  in  which  the  proceeding  Avhich  I  now  recommend 
was  more  nearly  carried  out  than  in  any  other  I  have  seen. 
The  placenta  was  emi^tied  of  blood,  but  unfortunatelj^  the  cord 
was  not  cut  short,  but  was  allowed  to  hang  out  of  the  wound, 
dependence  having  been  most  unfortunately  placed  upon  the 
so-called  antiseptic  system  to  prevent  decomposition. 

The  operation  was  performed  on  the  19th  of  October,  and 
upon  the  19th  of  November  the  progress  of  the  case  is  noted 
to  the  effect  that  "the  incision  was  completely  healed,  but  the 
lower  abdomen  markedlj^  distended,  and  a  swelling  which  was 
supposed  to  be  the  placenta  considerably  smaller."  Subse- 
quent events  made  it  perfectly  clear,  however,  that  the  patient 
was  suffering  from  placental  decomposition  and  resulting  peri- 
tonitis, and  she  went  on  from  bad  to  worse,  with  a  pulse  of  114 
and  temperature  104°,  and  as  high  even  as  106°,  to  the  7th  of 
January,  when  she  died.  On  post-mortem  examination  the  pla- 
centa was  seen  to  be  lying  in  the  sac  like  a  round  ball,  as  large 
as  a  foetal  head,  and  of  a  dark  maroon  color.  On  passing  the 
fingers  round  it  a  few  bands  and  one  or  two  adhesions  were 
found  between  the  placenta  and  the  sac,  but  otherwise  the 
placenta  was  detached.     The  blunder,  of  course,  in  this  case 
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was  that  the  foetal  sac  was  not  opened  a  second  time,  and  the 
placenta  removed  immediately  at  the  outset  of  serious  symp- 
toms— that  is  to  sa3%  within  five  weeks  of  the  orig-inal  opera- 
tion. It  is  perfectly  astonishing  that  the  patient  should  have 
been  allowed  to  go  on  for  very  nearly  six  weeks  after  this,  in 
a  condition  of  subacute  blood-poisoning-,  without  anj^  effort 
being  made  to  save  her.  The  lesson  of  the  case  I  feel  strongly' 
is,  that  we  ought  to  make  a  preliminary  effort,  by  leaving  the 
placenta  alone  and  closing-  the  sac  over  it,  to  permit  of  its  ab- 
sorption. Should  that  not  occur,  we  may  then,  b^'  a  secondary 
operation  at  such  time  after  the  first  as  may  be  indicated  by 
the  course  of  events,  remove  the  placenta.  This  proceeding- 
would  then  be  rendered  far  less  hazardous,  at  least  in  the 
matter  of  hemorrliag-e,  by  nature's  own  process  of  the  inflam- 
matory occlusion  of  the  blood-vessels.  Certainly  this  is  the 
reasonable  method,  as  it  seems  to  me,  of  dealing-  with  this  im- 
portant question,  the  only  one  yet  awaiting-  its  proper  solution, 
and  its  solution  is  forced  upon  me  not  onl^^  bj^^  m3^  experience 
in  ectopic  gestations,  but  by  my  experience  in  a  larg-e  number 
of  other  operations  in  abdominal  surg-ery.  Certainly  it  is  not 
a  question  which  will  be  settled  by  the  tabulation  of  a  number 
of  cases  mostly  dissimilar  in  the  extremest  deg-ree  from  one 
another,  and  incapable  of  leading-  to  anything  but  confusion 
when  paraded  in  the  form  of  statistical  evidence. 

Campbell  gives  a  very  interesting-  list,  and  withal  a  very 
ghastly  one,  of  instances  which  he  has  unearthed  where  there 
have  been  multiple  extra-uterine  gestations,  and  of  instances 
also  where  they  have  been  retained  for  very  many  years.  As 
a  mere  matter  of  curiosity  I  reproduce  it :  "  Two  patients  had 
the  product  of  three  extra-uterine  gestations  in  their  abdomen 
at  one  time;  in  both  individuals  all  the  decomposed  structures 
were  evacuated  througli  the  abdominal  parietes,  and  each  re- 
covered. jSTine  women  conceived  once  during  the  retention  of 
the  extra-uterine  foetus;  two,  twice;  one,  three  times;  one, 
four  times ;  one,  six  times ;  and  one  seven  times.  There  were 
two  cases  of  contemporaneous  intra-  and  extra-uterine  gesta- 
tion. In  this  variety  two  single  woman  only  are  particularized. 
In  seventy-five  cases  the  foetus  was  retained  for  the  following 
periods,  viz. :  three  months  in  two  instances,  four  months  in 
one,  five  months  in  one,  nine  months  in  two,  fifteen  months  in 
three,  sixteen  months  in  two,  two  j^ears  in  eight,  three  years 
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in  seven,  four  years  in  four,  five  years  in  one,  six  years  in  two, 
seven  years  in  three,  nine  years  in  one,  ten  j^ears  in  three, 
eleven  years  in  two,  tliirteen  years  in  one,  fourteen  years  in 
two,  sixteen  years  in  one,  twenty-one  years  in  one,  twenty-two 
years  in  one,  twenty-six  years  in  two,  twenty-eight  years  in 
one,  thirty-one  years  in  one,  thirty-two  years  in  one,  thirty- 
three  years  in  one,  thirty-five  years  in  tv/o,  forty-eig-ht  years 
in  one,  fifty  3^ears  in  one,  fifty-two  3'ears  in  one,  fifty -five  years 
in  one,  and  fifty-six  j^ears  in  one.  In  twent^'-six  patients  the 
decomposed  structures  were  evacuated  tlirough  the  rectum, 
and  of  this  number  six  died.  The  foetal  structures  passed 
tliroug-h  the  abdominal  parietes  in  twent^^-nine  cases,  and  three 
of  the  number  died.  In  eight  instances  the  remains  of  the 
foetus  were  discharged  per  vaginiam,  and  three  of  the  patients 
died."  ' 

True  lithopEedion— that  is  to  say,  where  the  foetal  sac  has 
been  incrusted,  after  more  or  less  digestion  and  absorption, 
with  a  layer  of  the  salts  of  lime,  and  has  remained  quiescent— 
is  of  remarkably  rare  occurrence.  I  have  only  once  in  my  life- 
time seen  a  case  where  it  was  suspected  to  have  occurred. 
Dr.  Fales,  of  Boston,  has  spent  much  labor  in  examining  the 
literature  on  the  subject,  and  he  has  found  only  eleven  cases 
where  the  condition  has  been  verified  by  post-mortem  exami- 
nation, and  he  adds  a  twelfth  occurring  in  his  own  experience. 
As  his  paper  is  in  a  journal,  the  "Annals  of  Gyngecology,"  not 
very  easy  of  access,  and  as  the  subject  certainly  has  a  consid- 
erable amount  of  interest,  I  venture  here  to  reproduce  his 
record. 

"  Case  I.  is  reported  by  Dr.  Brandt,  in  the  '  Edinburgh  Medi- 
cal Journal'  for  1862: 

Miss  A.  was  born, 
"        was  married, 
"        first  child,     . 
"        second  child, 
"        pregnant, 

third  child,  . 
"        fourth  child, 
died,      . 

No  history  of  the  third  pregnancy.  The  autposy  was  per- 
formed September,  1858.     The  tumor  weighed  1.8  kilos,  20.32 
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cm.  in  length,  13.33  cm.  in  diameter,  40.64  cm.  in  circumfer- 
ence. It  was  a  bony  c^^st  containing  a  foetus,  head  upper- 
most, loolving-  to  the  left  and  downward.  The  spine  and  back 
were  in  apposition  with  the  rig-lit  side  of  the  cavity;  the  head 
was  decidedly  compressed;  the  cord  could  be  distinguished 
passing-  round  the  neck;  the  whole  body  was  twisted  in  its 
long  axis. 

"  Case  II.  is  reported  by  Dr.  Conant,  in  '  New  York  Medical 
Journal,'  May  10th,  1865,  p.  140: 

"So  far  as  known,  the  pregnancy,  which  was  the  first,  was 
normal,  labor  pains  came  on  at  the  usual  time,  lasted  a  few 
days,  and  subsided.  Subsequently  she  was  afflicted  with  pro- 
fuse and  most  offensive  perspiration,  which  was  almost  un- 
bearable to  her  attendants.  After  a  time  this  disappeared, 
and  slow  recovery  ensued,  attended  by  a  hard  tumor  in  her 
side,  which  caused  her  no  inconvenience  other  than  a  sense  of 
weight.  Subsequently  she  gave  birth  to  three  children.  In 
June,  1863,  thirtj^-five  years  after  the  accident,  she  died.  The 
autopsy  revealed  a  calcified  foetus,  extra-uterine,  seemingly 
not  enveloped  with  or  in,  membranes;  another  hard  mass,  said 
to  have  been  the  uterus,  was  found  in  the  abdomen,  this,  how- 
ever, contained  the  remains  of  the  placenta,  in  the  opinion  of 
Dr.  Conant. 

"  Case  III.  is  reported  by  Dr.  Parkhurst  in  '  Medical  Times 
and  Gazette,'  Vol.  I.,  72,  p.  655 : 

"She  became  pregnant  in  1802;  nothing  unusual  about  the 
pregnancy  was  noticed ;  the  catamenia  ceased  entirely ;  foetal 
movements  appeared  at  the  usual  time.  Premature  labor  was 
begun  at  eight  and  a  half  months,  as  the  effect  of  a  fright.  The 
pains  graduall^^  subsided,  and  for  two  or  three  weeks  she  was 
comfortable.  Her  health  then  began  to  decline,  and  for  one 
and  a  half  j^ears  she  was  an  invalid.  After  this  period  there  was 
a  gradual  restoration  to  a  condition  of  comparative  health, 
though  she  was  subject  to  attacks  of  severe  abdominal  pains 
at  irregular  intervals.  She  died  in  1852,  at  the  age  of  seventj-- 
seven.  The  autopsy  disclosed  a  tumor,  the  external  surface 
of  which  was  smooth  and  white,  and  composed  of  fibro-carti- 
lage.  Its  weight  was  3.6  kilos.  There  was  no  connection  with 
the  Fallopian  tubes  or  omentum.  The  external  surface  of  the 
foetus  was  incrusted  with  an  earthy  substance. 
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"  Case  IV,  is  reported  by  Dr.  Hans  Chiari,  '  Wiener  Med. 
Presse,'  Vol.  17,  No.  38,  p.  1,092 : 

"  In  this  case  symptoms  of  pregnancy  were  observed  in 
1827;  but  no  birth  followed  them;  the  patient  died  at  the  age 
of  eighty-two,  of  pneumonia.  At  the  autopsy  the  tumor  was 
found  to  be  attached  to  the  walls  of  the  uterus.  It  w^as  about 
the  size  of  a  man's  head,  and  here  and  there  over  its  surface 
points  of  calcification  could  be  detected.  The  uterus,  right 
tube,  and  ovary  were  normal;  the  left  ovary  was  wanting. 
The  foetus  was  enveloped  in  a  capsule,  and  was  in  a  remarka- 
bly well-preserved  state;  the  face,  internal  organs,  and  even 
the  striae  of  the  muscles  being  recognizable.  The  placenta 
was  found,  but  its  position  is  not  stated. 

"  Case  V.  is  reported  by  Dr.  Galli,  in  '  Lo  Sperimentale,' 
xxxix.,  2,  p.  135: 

"  In  this  case,  two  children  having  been  born,  pregnancy 
occurred,  for  the  third  time,  at  the  age  of  thirt^^  Foetal  move- 
ments ceased  after  the  eighth  month.  No  birth  followed. 
Subsequently,  for  a  long  period,  she  suffered  from  severe  ab- 
dominal pain.  Became  pregnant  again,  and  was  delivered  of 
a  healthy  male  child.  The  product  of  the  third  pregnancy  was 
carried  for  thirty-seven  years.  In  her  sixty -seventh  year  she 
fell,  and  probably  disturbed  the  lithoptedion,  as  a  violent 
peritonitis  intervened,  from  which  she  died.  The  autopsy 
revealed  a  well-formed  lithop^edion ;  but  nothing  further  is 
stated. 

"Case  VI.  is  reported  by  Dr.  Plexa,  'Monatsschr.  f.  Ge- 
burtsh.,'  xxix.,  4,  p.  242 : 

"In  this  case  sjanptoms  were  manifest  which  caused  the  di- 
agnosis of  extra-uterine  pregnancy  to  be  made.  There  were 
repeated  attacks  of  abdominal  pain,  accompanied  b}'  fever. 
These  gradually  subsided,  and  strong  hopes  were  entertained 
that  this  case  would  eventuate  in  a  lithopnBdion.  After  one 
and  a  quarter  years,  however,  a  peritonitis  ensued,  from  com- 
pression of  the  intestines  between  the  tumor  and  the  abdominal 
walls,  which  caused  the  patient's  death  at  the  age  of  forty. 
At  the  autops}^  it  was  found  that  the  foetus  had  entered  the 
abdominal  cavitj^  by  the  bursting  of  the  left  Fallopian  tube. 
The  right  ovary  and  tube  were  normal.  The  color  of  the  foe- 
tus was  dark  brown  and  calcification  had  begiui. 

"  Case  VII.  is  reported  by  Professor  J.  Van  Grau   and  Dr. 
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Sclirant  in  'Genees.  en  Heilkunde  te  Amsterdam/  ii.,  1,  pp. 
i:-9G: 

"  The  patient  was  married  at  twenty  years  of  age.  Had 
seven  children,  and  three  miscarriages.  Twelve  j^ears  before 
her  death  she  noticed  a  gradually  increasing  swelling  of  the 
abdomen.  The  tumor  was  distinctly  movable,  and  appeared 
to  be  adherent  at  the  umbilicus.  A  diagnosis  of  lithopsedion 
was  made;  and,  at  her  death,  at  the  age  of  forty-two,  in  the 
Amsterdam  Hospital,  this  was  confirmed.  The  tumor  was 
free,  except  at  the  front,  where  it  was  attached  to  the  abdom- 
inal walls.  The  foetus  was  enveloped  in  a  calcified  membrane; 
its  head  was  situated  at  the  umbilicus,  the  back  toward  the 
left  hypochondrium;  arms  and  legs  drawn  toward  each  other, 
and  to  the  right.  The  uterus  was  in  the  lower  pelvis,  and  was 
normal.  The  left  ovary  and  tube  were  also  normal.  In  the 
place  of  the  right  ovary  there  seemed  to  be  a  c^^st,  filled  with 
a  brownish  substance,  attached  to  the  tube.  After  the  cover- 
ing was  stripped  off  the  foetus  was  seen  with  the  head,  legs, 
and  arms  drawn  toward  each  other.  The  internal  organs, 
muscles,  and  other  structures  were  easily  recognized. 

"Case  Vin.  is  reported  by  Dr.  Wagner,  'Arch,  der  Heilk.,' 
vi.,  No.  2,  p.  174: 

"  The  patient  was  a  widow,  sixty-eight  years  old.  At  the 
age  of  twenty-four  she  had  given  birth  to  five  children.  In 
her  thirty-seventh  year  she  again  became  pregnant,  but  was 
never  delivered  of  the  child.  Labor-pains  were  not  present. 
For  a  long  period  the  abdominal  enlargement  remained  con- 
stant in  size,  and  Csesarean  section  was  advised.  Finally,  the 
tumor  began  to  groAv  smaller;  her  menses  returned,  and  fair 
health  was  experienced,  the  only  complaint  being  of  a  feeling 
of  weight  in  the  abdomen.  At  the  autopsy  the  tumor  was 
found  to  fill  the  low^er  pelvis,  and  to  be  attached  to  the  blad- 
der, rectum,  and  uterus.  The  tumor  weighed  three-quarters 
of  a  pound,  and  was  about  the  size  of  a  man's  head.  It  was 
covered  by  a  yellowish  membrane.  The  left  tube  and  ovary 
seemed  to  be  growing  from  the  tumor,  the  uterus  being  pushed 
from  the  right.  The  fa?tus  was  of  female  sex;  the  head  w^as 
much  drawn  to  the  right,  and  bent  upon  the  thorax.  The 
skull  was  markedly  compressed,  the  bones  overlapping*;  calci- 
fication was  present,  but  not  uniformly.     The  various  organs 
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and  muscles  were  not  distinguishable,  being-  changed  to  a  fatty 
mass,  which  contained  ha^matoidin  crystals. 

"Case  IX.  is  reported  by  Dr.  Bossi,  ' Sitzungsber.  d. 
Vereins  d.  Aerzte  in  Steirmark/  xi.,  p.  37: 

"In  this  case  a  lithopEedion  was  diagnosed  in  1SG8.  During 
the  years  18G9  and  1870  abortion  was  induced  several  times. 
The  operation  was  repeated  in  1872,  with  a  fatal  result,  peri- 
tonitis following.  The  autopsy  revealed  a  pear-shaped  tumor 
about  the  size  of  a  man's  head,  covered  with  a  capsule,  which 
was  very  thick  and  hard  (calcified).  Portions  of  the  fa^tus 
were  in  a  natural  condition,  and  portions  were  changed  to 
adipocere,  some  of  the  bones  being  entirely  denuded.  The 
tumor  communicated  with  the  rectum  by  a  small  opening. 
The  uterus  and  tubes  were  normal.  Right  ovary  atrophied, 
left  one  adherent  to  tumor. 

"  Case  X. — ^  Tiibingen  Inaugural- Abhandlung,'  von  Wil- 
helm  Keiser. 

"  The  lithopcedion  was  found  in  a  woman  ninety  years  of 
age,  in  1720.  In  1674  she  had  all  the  symptoms  of  pregnane}^ 
foetal  movements  being  very  noticeable.  At  the  expiration  of 
nine  months  labor-pains  started  up;  the  membranes  ruptured. 
Pains  continued  for  two  weeks,  and  then  graduall}-  disap- 
peared; the  foetus  having  apparently  escaped  into  the  abdomi- 
nal cavity,  after  rupture  of  the  uterus.  Two  children  were 
subsequently  born.  The  autopsy  revealed  a  large  tumor,  18.5 
cm.  in  diameter,  covered  with  a  capsule  so  hard  that  a  knife 
could  not  cut  it.  The  stroma  contained  an  exudation  in  which 
lime-salts  were  deposited.  The  skin  of  the  foetus  was  well  pre- 
served, covered  by  epidermis  more  or  less  calcified.  The  mus- 
cles could  not  be  recognized,  having  been  changed  to  a  '  soft 
substance'  (adipocere).  The  brain  was  a  blackish-brown  mass, 
which  was  pulverulent  and  easily  melted;  the  membranes 
were  of  a  leathery  consistence.  A  citron  color  was  diffused 
throughout  the  entire  structure.  The  reports  concerning  the 
position  of  the  tumor  are  not  trustworth3^ 

"Case  XI.  is  reported  by  Smellie  in  his  "Collection  of 
Cases  and  Observations  in  Midwifery,'  vol.  ii.,  p.  65 : 

"  The  patient  was  pregnant  in  1731,  with  the  usual  signs. 
At  the  sixth  month  foetal  movements  ceased,  as  the  result  of 
a  fright.  Under  treatment  she  discharged  a  mass,  which  was 
thought  to   be  a  part  of  the  placenta,  as  well  as  a   small 
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amount  of  fluid.  There  was  no  decrease  in  the  size  of  the  ab- 
domen. In  Jul3%  1733,  two  years  and  two  months  from  her 
first  preg-nanc}',  labor-pains  returned,  with  an  apparent  rup- 
ture of  membranes.  At  this  time  the  child  was  found  in  the 
abdomen.  In  January,  1734,  she  became  preg-nant,  and  was 
delivered  October  28th.  She  was  again  delivered  October  22d, 
1735,  also  October  9th,  1738,  and  June  17th,  1741.  She  was 
admitted  to  Guy's  Hospital  October  14th,  1747.  She  died  No- 
vember 7th,  1747.  The  autopsy  showed  the  abdominal  con- 
tents to  be  nearly  in  their  natural  state.  In  the  rig-ht  pelvis 
was  a  child,  attached  to  the  ileum  and  neig-hboring-  membranes 
by  the  peritoneum,  in  which  the  tube  and  fimbriae  were  appar- 
ently lost.  The  foetal  integument  had  become  partially  cal- 
cified. 

"Case  XII. — In  giving-  the  history"  of  this  case  I  hoped  to 
quote  from  the  record  books  of  the  physician  in  attendance  at 
the  time  of  the  accident,  who,  as  I  understand,  took  extensive 
notes,  but  I  am  unable  to  do  so  owing  to  his  death  a  few  years 
ago,  and  the  subsequent  destruction  of  his  records.  I  am  for- 
tunate, though,  inasmuch  as  such  information  as  I  have  of 
the  case  comes  from  a  twin  sister,  who  is  still  a  remarkabl^^ 
vigorous  woman,  both  mentally  and  physically,  and  whose 
statements,  as  far  as  the^^  go,  are  undoubtedly  correct.     Mrs. 

A was  married  September  24th,  1844.     She  never  had  any 

miscarriages.  She  was  delivered  of  a  perfectly  healthy  child, 
January  29th,  1848.  Early  in  Januarj^  1856,  she  became,  as 
events  proved,  pregnant  again,  though  her  condition  at  the 
time  was  merely  surmised,  as  menstruation  continued  to  be 
present,  and,  in  fact,  existed,  with  more  or  less  regularity, 
throughout  her  entire  pregnancy.  It  was  not  until  the  middle 
of  Maj'  that  the  attending  ph^'sician  made  a  positive  diagno- 
sis of  pregnane}^  basing  his  opinion  on  foetal  movements,  which 
became  manifest  at  that  time.  Early  in  March,  while  visiting 
friends,  she  fainted,  vomited,  and  complained  of  epigastric 
pain.  There  was  no  flowing  at  this  time.  The  following  day 
she  rode  home,  a  distance  of  four  miles.  Direct]}^  after  this 
she  had  three  'inflammatory^  fevers,'  characterized  by  ab- 
dominal pain,  excessive  tjnnpanites  and  uncontrollable  nausea 
and  vomiting.  During  one  of  these  attacks  an  abscess  formed 
just  above  the  pubes,  which  opened,  but  did  not  discharge 
much,  if  any.     Counting  from  the  middle  of  May,  w^hen  foetal 
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movements  beg-an,  October  1st  would  be  the  probable  date  of 
confinement.  About  that  time  the  physician  was  summoned, 
not  on  account  of  labor  pains,  as  she  never  had  them,  bub  on 
account  of  excessive  and  painful  movements  of  the  child. 
These  were  alwa3^s  very  marked,  and  caused  her  the  utmost 
inconvenience.  As  she  expressed  it,  she  felt  more  life  with 
this  child  in  two  hours  than  during*  her  entire  previous  preg- 
nancy. October  13th  the  physician  was  again  summoned  for 
the  same  reason  as  before.  At  this  time  'something  was 
rubbed  on  the  abdomen,'  after  which  the  movements  grew 
less  and  less,  and  finally  ceased.  For  the  following-  ten  years 
she  was  an  invalid,  though  nothing-  very  explicit  could  be  ob- 
tained as  to  her  condition.  She  was  generally  miserable,  and 
had  a  number  of  attacks  of  abdominal  pain  at  irregular  inter- 
vals, sometimes  accompanied  by  icterus.  During-  this  period 
the  tumor  very  gradually  decreased  in  size,  flnall}^  remaining- 
stationar^^,  and  causing-  no  trouble  other  than  a  feeling-  of 
weight  when  standing-  or  walking-  too  long-.  Her  health  was 
fair  until  1883,  when  a  malignant  growth  attacked  her  larynx, 
which  eventuated  in  her  death  December  24th,  1886.  The 
autopsy  was  performed  December  26th,  1886,  Drs.  Bill  and 
Metcalf  assisting-.  The  body  was  very  much  emaciated.  The 
tumor  was  apparently  situated  in  the  median  line,  with  its 
most  prominent  i^oint  at  the  umbilicus,  but  on  palpation  it 
was  found  to  extend  downward  and  to  the  left.  On  making 
the  incision  it  was  found  to  be  adherent  to  the  abdominal 
Avails,  and  it  seemed  as  though  it  would  have  soon  made  its 
way  through,  either  from  pressure  or  ulceration,  so  thinned 
had  the  structures  become  at  the  point  of  its  adherence.  The 
position  of  the  tumor  may  be  best  described  by  borrowing  the 
obstetric  expression,  sacrum,  left  anterior,  thoug-h  it  was  en- 
tirely out  of  the  pelvic  cavitj^,  the  base  of  the  skull  being  on  a 
level  with  the  umbilicus.  It  was  almost  lying  loose  in  the 
abdominal  cavity,  the  only  points  of  attachment  being  the  one 
just  referred  to,  to  the  abdominal  wall,  what  was  probably 
the  umbilical  cord,  and  some  small  adhesions  to  the  intestines. 
These  were  ranged  round  the  turner,  none  in  front  of  it,  and 
were  one  mass  of  adhesions,  forming-,  with  the  abdominal  wall, 
a  cavity,  as  it  were,  containing  the  tumor.  The  umbilical  cord 
(?)  passed  directly  downward,  inclosing  the  uterus,  and  then 
gradually  fading-  out  into  the  peritoneum.    Nothing-  that  would 
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answer  for  a  placenta,  or  the  remains  of  one  even,  could  be 
found.  Roughly  speaking-,  the  parts  of  the  foetus  were  nor- 
mally disposed,  the  thighs  and  arms  being  flexed  on  the  abdo- 
men and  chest  respectively.  The  left  leg  was  rotated  slightly 
outward,  as  well  as  extended,  and  the  forearms,  instead  of 
being  crossed,  were  more  or  less  parallel  with  the  long  axis  of 
the  body,  the  hands  being  placed  well  up  beside  the  head. 
The  tumor  weighed  2f  lbs.,  was  8|  inches  long,  and  12^  inches 
in  circumference.  The  cross  section  showed  it  to  consist  of  a 
foetus  and  its  envelopes,  the  process  of  calcification  being  es- 
pecially marked  in  the  membranes.  The  uterus.  Fallopian 
tubes,  and  ovaries  were  also  removed,  but  furnished  no  points 
of  importance.  The  autopsy  suggested  an  extra -uterine  preg- 
nane}^ of  the  abdominal  variety;  but  the  history  points  rather 
to  one  of  the  tubal  variety,  primarily.  To  epitomize  the  vari- 
ous dates : 

Mrs.  A was  married  in,  .        .        .  1844. 

First  child, 4  years  later. 

Second  pregnancy,  .         .         .         .  8      "        " 

Probable  rupture  of  cj'st  and  peritonitis,  at  the  third  month. 

Death  of  foetus, at  the  ninth      " 

Period  of  ill  health,         ....  10  years. 

Period  of  health, 27      " 

Death  from  cancer  of  larynx  invading  the  lung  at  the  age  of 
67." 

We  are  quite  justified  in  concluding  from  such  records  that 
Campbell  and  Parry  are  correct  in  their  belief  that  a  "quies- 
cent lithopaedion  "  is  a  very  rare  occurrence,  and  that  a  woman 
with  the  remains  of  an  ectopic  gestation  sac  in  her  abdomen 
or  pelvis  had  far  better  have  them  removed. 
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